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ABSTRACT
This project aimed to assess the magnitude and risk factors for shaips injuries from 
handling medical waste in five public hospitals in Abu Dhabi. The study populations fonned 
two groups: medical waste handlers and healthcare staff. A review of the international 
literature on relevant studies illustrated the circumstances in other countiies and pointed to 
areas for study in Abu Dhabi. The regulatory stiuctures for safeguarding the health and safety 
of workforces in health care in technologically advanced nations were examined so as to 
allow the most effective regulatory hamework to be developed and proposed for the medical 
institutions in the Emirate of Abu Dhabi, taking account of its own social and industrial 
circumstances.
The populations selected for study, representative samples of the healthcare staff and 
medical waste handlers in the five hospitals, were investigated tlnougli a holistic and multi­
dimensional approach, using qualitative and quantitative methods. The methods included: 
field observational visits to the participant hospitals (for observation and inteiwiews of the 
staff): and cross-sectional studies, for which questionnaires were used.
The results described the demogiaphic characteristics of the two study populations, 
highlighting their age stmctures, nationalities, lengths of experience, and peiiiianence or 
transience. Their use of safety equipment, exposures to education and training in occupational 
health land safety, frequencies and experience of injuries, and the risk factors for those 
injuries were investigated. These variables were analyzed to ascertain the sub-groups most 
vulnerable to the injuries from shaips and needle sticks.
The findings highlighted issues which required to be resolved in order to improve the 
efficiency of the handling and managing of medical waste and to diminish the associated 
risks for the healthcare staff and medical waste handlers in these hospitals. The positive 
responses from managements and staff duiing this study showed the value of careful plamiing 
for the investigations in order to obtain the frill support of the managements and willing 
cooperation of the workforces. The results identified several areas where deeper and 
continuing studies appeared essential in order to tlnow light on the many components of the 
collaborative national aim of having a healthy, active and consequently productive workforce 
tlnough a sound system of health protection of the hospitals workforce as a significant 
component of the nation’s healthcare system.
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PREFACE
This report brings together the work that has been carried out tlnoughout this PhD programme, 
hi the first chapter, an overview of medical waste (MW) and health services in the Emirate of Abu- 
Dhabi in the United Arab Emirates (UAE) is presented. The chapter also includes the justifications, 
hypothesis, aims and objectives of the study. Chapter 2 provides the scope of the research and a 
detailed account of the methods.
Chapter 3 provides a comprehensive backgiound. This includes a critical analysis of the 
current literature on MW and occupational health safety, framework concepts and contemporary 
definitions of MW, health and safety procedures and regulations relating to MW management and the 
problem of MW in different countries: MW regulations and processes in the United Kingdom (UK), 
the United State of America (USA), the European Union (EU) and the UAE. The chapter includes a 
comparative analysis of the regulations in the UK and the UAE. The chapter closes with a conclusion.
Chapter 4 provides a detailed overview of the pilot studies earned out in the major hospitals 
of Abu Dhabi. In this chapter the methods, results and conclusions of pilot studies are presented in two 
sections. The first section provides findings from the field visits to the five hospitals to obtain basic 
information, using formal interview methods with hospital directors, occupational health and infection 
control section heads, nurses, and MWHs; as well as observational findings. The second section 
provides the findings of the pilot studies, using questionnaires, with health care staff (HCS) and 
medical waste handlers (MWHs).
Chapter 5 provides a detailed account of the methodological approaches in the study. These 
approaches included: (1) field visits to die paiticipant hospitals (for observation and interviews); and 
(2) questionnaire studies.
Chapter 6 provides the results of the main study which consists of two sections. Section 1 
provides the results of the qualitative study, using thematic analysis. Section 2 provides the results of 
the quantitative study on MW, shaip injuries and hospital waste disposal practices among MWHs and 
HCS. The imivariate and multivariate statistical results are presented in tables and graphs.
Chapter 7 provides a discussion and interpretation of the results presented in chapter 6.
Chapter 8 contains the conclusions and recommendations and futur e implications of the study. 
Finally, references and appendices are presented. These include: ethical approval from the University 
of SuiTey and Abu-Dhabi Health Authority. Also, a copy of the acceptance letter of an Abstract 
accepted for conference presentation by the hiternational Conference on Prevention and Infection 
Control 2011 (ICPIC) is provided.
CHAPTER 1
INTRODUCTION
1.1 Subject matter; medical wastes, their hazards and risks.
The portion of MW, generated as a result of patient diagnosis and treatment and that can 
transmit an infectious disease, is called bio-waste or infectious waste (Bakopoulou et al., 2005). Many 
enviromnental pollutants are related to human behaviour and associated with human health risk 
(Akter, 2000; Askarian et al, 2004),
A hazard is anything witli the potential to cause harm (HSE 2002c): for examples, working at 
a height on scaffolding; or using sharps; or collecting and handling MW. A risk is the likelihood that a 
hazard will cause a specified injury or damage to someone or something (HSE 2002c); for example, if 
there are no guard rails on the scaffolding, it is more likely that a construction worker will fall and 
break a bone; or if the (HCS) and MWHs are not using personal protective equipment (PPE) while 
handling the sharps, it is more likely that they will suffer a needle stick injury (NSI).
Inappropriate wastes cause environmental pollution, unpleasant smells and multiplication of 
insects, rodents and worms (Akter, 2000), This can lead to the tiansmission of diseases like typhoid, 
cholera, and bloodbome diseases (Hemy & Heinke, 1996). Some pathogenic organisms can be 
particularly dangerous due to their resistance to treatment (Pmss-Ustun et al, 2003; Askarian et al, 
2004). The risk from the management of MW is magnified by lacks of framing, awareness and 
financial resoui'ces to support effective solutions (Henry & Heinke, 1996).
The improper collection and disposal of MW can damage both public health and the 
environment (Askarian et al, 2004). Hospitals, clinics, nm'sing homes, laboratories, veterinary clinics 
and other establishments are the main producers of MW materials (Henry & Heinke, 1996; Akter, 
2000, Askarian et al, 2004).
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Globally, the amount of MWs has increased dramatically due to the growing coverage of 
health services and the development of complicated techniques (Akter, 2000; Askarian et al, 2004). 
The production of these wastes will continue to grow for as long as there are increasing numbers of 
healthcare establishments (Mato & Kaseva, 1999). MW disposal and treatment is a dilemma in many 
countries due to its association with overall liealüi systems (Bakopoulou et al, 2005; DEFRA, 2005).
Yet, for social and economic development to be sustained at local, national and global levels, 
a healthy workforce is essential (WHO, 2006). Hence, there is a growing acceptance worldwide of the 
need to enforce firmly policies and regulations for controlling the handling and disposal of wastes 
generated from healthcare facilities (WHO, 2004; DEFRA, 2005).
The World Health Organization (WHO) estimated that more than three million HCS around 
the world experience daily sharp injuries at work. These injuries can cause a large variety of 
consequences ranging from the early suffering among the HCS and their families to the development 
of clu’onic blood diseases and premature death (Piuss-Ustun et al, 2003).
There has been much research in England and Wales on the management of waste streams 
such as household and municipal waste. However, attention to medical waste management (MWM) 
has been limited (Tudor, 2007; Tudor & Bamiiste, 2008), despite MW having been identified as a 
waste str eam that requires the adoption of Best Practice (DETR, 2000).
In developing countries, MWM needs even greater efforts, because the quantities of waste 
generated there have been increasing particularly steeply due to rapid industrialization and economic 
development (Askarian et al, 2004).
These developments have not always been accompanied by related protective laws, policies 
and regulations, hi the UAE, for example, MWM laws have not been fully enforced due to a lack of 
effective practices, policies and regulations (A1 Dahiri, 2004; A1 Habshi, 2007).
1.2 United Arab Emirates; its location and medical waste management
The UAE is a federation of seven emirates on the Arabian Gulf. The federation was 
established in 1971. It is bounded by Qatar on the northwest, by Saudi Arabia on the west and south, 
and by Oman and the Gulf of Oman on the east. It occupies an area of 77,700 square kilometres. Six 
of the seven emirates lie on the southern shore of the Arabian Gulf and represent a continuous 
coastline extending for about 600 kilometres. The six Emirates, in geographical order from west to 
east, are: Abu Dhabi, Dubai, Sharjah, Ajnian, Umm Al-Quiwain and Ras Al-Kliaimah. Fujairah is the 
only Emirate without a coastline on the Arabian Gulf; it lies entirely on the Gulf of Oman. The 
Emirate of Abu-Dhabi is divided into tluee regions: Abu-Dhabi Region, Western Region and Eastern 
Region.
The UAE has made major developments in attaining a world-class infrastructure in its 
healthcare serwices. The main public healthcare serwice providers are the Ministry of Health, the 
Health Authority for the Emirate of Abu Dhabi (HAAD), the Health Authority for the Emirate of 
Dubai and the Army Directorate of Medical Services. Bodies within the private healthcare sector are 
also involved in the development of healthcare services.
hi 2004, the Emirate of Abu-Dhabi produced an estimated ten tons of infectious MW daily 
(HAAD, 2005). Two private companies, located in the A1 Musafah area outside Abu-Dhabi City, treat 
the infectious MW by non-incineration techniques (sluedding and autoclave).
This waste is then sent to the landfill in the A1 Daffa area. However, the performance of these 
companies has been below inteiuational standards. As a result, the HAAD and the Abu-Dhabi 
Enviromnental Authority have adopted an agenda to replace botli companies with ones which can 
perfoim to international standards, incorporating the latest technology used in MW disposal.
hi 2008, the HAAD invited tenders for establishing two modem facilities to serve the Abu- 
Dhabi region and the Western Region, hi tlie Eastern Region of Abu-Dhabi, two MW incinerators
located in Al-Ain city, the capital of that region, have been established by Al-Ain Municipality. The 
resulting ashes are sent for landfill in the Al-Ain Area (Health Authority, 2008).
Waste management (especially MWM) is a relatively new subject in the UAE where 
environmental and MWM policies and regulation were introduced only recently. Hence, much 
standardization is needed for all relevant institutions to comply with a single national standard that the 
UAE can adopt from one of the globally most effective practices.
Among the studies of MWs and their hazards in the UAE, a few published and unpublished 
studies focus on the issues of MW and sharp mjuries. The published studies in the UAE and other Gulf 
countries investigated the magnitude of the problem of MW and sharp injuries and their management 
and prevention (Hagen et al., 2001; Alhumoud & Alhumoud, 2007; Ganczak et al., 2007; Mohamed et 
al., 2009; Barss et al., 2009; Jacob et al., 2010; Zaidi et al., 2010).
On the other hand, there are two unpublished studies to date. The first predominantly focussed 
on the existing laws, regulations and levels of MW (A1 Dahiri, 2004). The second highlighted the 
hazards of MW in the Emirate of Abu Dhabi and tackled the issue of developing a model for MWM 
(A1 Habshi, 2007).
These studies highlighted the importance of training programmes for all MWHs and HCS and 
of adopting the appropriate internationally accepted protocols for preventing injuries. These studies 
also showed the gaps in the research methods which should be remedied when trying to identify all 
factors (such as nationality, age, experience and educational standard) which might contiibute to 
raising the risks of sharp injury. The investigative methods used by the researchers were single; in the 
present study, the use of several methods clearly would add depth and perspective. The absence in 
their studies of discussion of the relevant regulations for MWM was also a gap which needed to be 
filled. These studies did not focus on the earlier stages of MW handling when the hazardous items 
become waste or at what stages the injury occurred; nor did they focus on the high-risk group of 
hospital staff, particularly MWHs. All of these deficiencies required to be addressed in the present 
study.
1.3 Justification of Present Research Project
This project aims to assess the magnitude and risk factors of sharps injuries resulting from 
MW handling in the Emirate of Abu-Dhabi: to assess the bmden of sharps injuries resulting from MW 
handlmg, i.e. the morbidity and mortality relating to MW handling, possible risk factors, mechanisms 
of injmy and its future trends. To achieve that, the study used questionnaires designed purposely for 
the study, to survey representative samples of HCS and MWHs in five major hospitals in Abu Dhabi 
to estimate the size of the problem among hospital staff. In addition, observation and interview were 
used. The originality of the present study was that it was the first of its kind to be administered among 
MWHs and HCS in the five major hospitals in Abu Dhabi. As such, the study was expected to help to 
achieve the following outcomes:
1. to fill the gap in our knowledge about the size and burden of the ineffectual confrol of MW 
hazards;
2. to identify the gaps in the knowledge of HCS and MWHs with regard to the safe handling of 
MW;
3. to improve the training of HCS and MWHs in health and safety to control injuries from 
medical sharps;
4. to pave the way for inteiwentions and the introduction of more effective policies to control 
sharps injiuies.
In the earlier studies, MWM and its hazards had been examined using single approaches. In 
this study, by contrast, the approach used was holistic and multi-dimensiorral. All the different steps in 
the management and hazards were triangulated (i.e., using multiple cross-comparison) in one 
integrated system. A new approach (Environmental Management System (EMS) ISO 14001) was 
adapted as a framework in this study because its advantages far outweigh its limitations (see section 
3.11).
This study measured the incidence of sharp mjuries, particularly NSIs, in the Emirate. The 
reason for this choice of target was these injuries were likely to occur hr all five selected hospitals 
(Chapter 4). These injmies also represent a hazard at various working levels, fiorn senior medical staff 
to workers who dispose of the MW (Ganczak et al., 2007; Barss et al., 2009).
Finally, the lack of accurate statistical data in the related healthcare area also constituted a 
practical reason for the study. Because data on NSIs are important in public and occupational health 
due to bloodbome infectious diseases such as Hepatitis B Vims (HBV), Hepatitis C Virus (HCV) and 
Human Immurrodeficiency Vims (HIV) that may arise from sharp injiuies, the HAAD has made this 
issue one of the ten priorities to be evaluated. Once those data had become available, the standards and 
working conditions of HCS could be continuously evaluated and improved (Zaidi et al., 2010; Jacob et 
al., 2010). Hence, this study focussed on factors that can increase the hazards and the risks from MW 
to which HCS and MWHs can be exposed.
1.4 Conclusions of the previous studies
A review of the literature showed that the prevalence of sharp injuries among HCS and 
MWHs exceeded the rates of all other MW hazards (Ganczak et al., 2007; Barss et al., 2009; Zaidi et 
al, 2010; Jacob et al, 2010).
This high prevalence might be due to poor safety measures among the hospitals due to a lack 
of policies and regulations, to a lack of effective enforcement of occupational health laws and 
regulations, to poor work force training, and to low levels of education and awareness among HCS, 
MWHs and the general public. In turn, these defects inevitably raise the overall risk of injmies from 
MW. Contaminated needles and syringes when dumped carelessly, represent a particular tlueat 
because they may be scavenged from waste areas and dump sites and be reused (WHO, 2004; 
Askarian et al, 2004).
Some epidemiological studies have indicated that anyone who experiences one NSI from an 
infected patient source has risks of becoming infected with HBV, HCV and HIV in decreasing order 
(WHO, 2004). Therefore, monitormg and preventative measures must be instituted and enforced.
1.5 Hypothesis of this study
1. The risk from sharp mjuries to the HCS and MWHs is influenced by background factors 
such as socio-demographic characteristics, education, nationality, age, length of occupational 
experience and background or related knowledge.
1.6 Aims
1. To demonstrate the magnitude of health hazards attributable to MW and sharp injmies in 
the UAE and to raise the importance given to risk-assessment strategies as an effective methodological 
approach to MW hazards, in particular shaip injuries.
2. To assess the nature and size of the risks from sharps injmies to HCS and MWHs in 
hospitals in the Emirate.
3. To obseiwe if any group might be at greater risk from shaips injmies, and to identify 
possible preventive strategies to diminish that risk.
1.7 Objectives
1. To review the published literatme and statutory regulations pertinent to MWM.
2. To review existing guidelines, regulations, legislations, policies and laws for MWM in the UAE and 
the Emirate of Abu-Dhabi.
3. To evaluate the cuiTent MWM practices in five major hospitals in the Emirate of Abu-Dhabi.
4. To identify the hazards associated with the waste management practices in the five hospitals 
selected.
5. To evaluate the risks associated with the hazards identified in tlie light of the existing waste 
management practices.
6. To review the presence of the incident/ accident records for injmies.
7. To review the occupational health and safety training programmes for those workers.
8. To assess the PPE that has been used in the workplace.
9. To make reconmiendations for improving the existing practices.
Based on these objectives, methods were identified to ensure the achievement of these 
objectives. Recommendations were made to form a strategy to minimize the hazards and risks of 
sharps injuries, to improve the MWM regulations and to standardize practice in all hospitals in the 
UAE.
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CHAPTER 2
SCOPE OF GENERAL LITERATURE REVIEW
2.1 Introduction
All investigation into MW hazards, in particular* shaip injuries, in the Emirate of Abu- 
Dhabi was carried out. The aim of the literatur e review was to address the issues related to the 
study. These were:
2.1.1 Purposes
1. To review the status of current information and knowledge concerning 
MWM and the hazards and risks associated with MW and occupational 
health systems in their geographical contexts:
• global (inter-national);
• regional: Eastern Meditenanean Regional Office (EMRO);
• national (UAE);
• local (Emirate of Abu-Dhabi).
2. To identify the data gaps.
3. To define the scope of futur e targeted studies.
2.1.2 Topics
Current information on two topics was collected from the literature reviews;
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Topic 1: MWM, specifically of MW in hospitals. Studies for monitoring and 
disposing of MW included monitoring the policies on handling, collecting, 
transporting and disposal, notably:
• the quantities of MW,
• the hazards from its handling and collection, and
• the relations between health and safety and MW managements.
Topic 2: Occupational Health and Safety in the UAE, specifically the occupational 
health and safety regulations associated with tr aining and awai’eness in the government 
hospitals in the Emirate of Abu-Dhabi.
2.1.3 General approaches
In order to guide the scope of the literature search, the relevant keywords had to be 
identified. The search included online library databases such as 1ST Web of Knowledge, 
MEDLINE, Pub Med, Seims, Wilen, OHS, IHS, WHO website, Google advanced research, 
Google scholar, journals and published textbooks. The inclusion criteria for the literature 
review of this study were:
• the English language
• the full text fr om 1970-2011
• relating to this study
• published and unpublished literature as well as “gi*ey” literatur e
• hand-search references fr om retrieved papers.
Table (1) below lists the keywords used.
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Table 1: The key words indentifled and some of the topics identified from the search
KEY WORDS TOPIC INDENTIFIED FROM THE SEARCH
WASTE.
MW IN UAE.
MW HAZARD.
WHAT IS MW?
THE HAZARDS OF MW. 
WASTE REGULATIONS.
Hazardous MWM for the State of the Gulf Co-operation Council (GCC):
A case study o f Abu-Dhabi UAE
Healtlicare waste management: a case study horn the National Healtli 
Seiwice in Cornwall, United Kingdom Health Care Waste - Practical 
Aspects of Disposal.
Hazardous Waste Management Market Pressures and Opportunities: 
Background Paper.
Critical review of Industrial and Medical Solid Wastes Handling Practices 
in Dar es Salaam City
Hazardous waste (interpretation of the definition and classification of 
hazardous waste).
MW Disposal Guidelines.
Environment Agency (2009) The Hazardous Waste; Wliat is a Hazardous 
Waste
An analysis of trends related to hospital solid wastes management in 
Kuwait
Impact of health care waste on human health and the environment 
Safe health-care waste management; WHO core principles for achieving 
safe and sustainable management of health-care waste 
An assessment o f the impact of health care waste_____________________
SHARPS INJURY 
WASTE REPORTED 
ACCIDENT 
INJURIES AT WORK 
PLACE
The reporting of NSIs sustained in theahe by surgeons: are we under- 
reportmg
Sharps injuries among healtlr care workers in the UAE, Short Report 
Global burden of disease from sharp injuries to HCS.
Assessing the burden of disease fiom sharp injirries to HCS at national and 
local levels.
Occupational injury in the United Arab Emirates: epidemiology and 
prevention
Risk perception and precautions taken by health care workers for HIV 
infection in haemodialysis units in Egypt
Use of the Haddon Matrix as a Tool for Assessing Risk Factors for Sharps 
Injury in Emergency Departments in the UAE
Needlestick injury in 2008; Results from a surwey members_____________
MW INFECTIOUS 
THE RISK OF MW. 
EXPOSURE TO MW
A Critical review o f the literature on shaips injuries: epidemiology, 
management of exposures and prevention
Infectious waste surveys in a Saudi Arabian hospital: An important quality 
improvement tool
Infection at work: Controlling the risks.
Management of waste fi-oin injection activities at district level.
Protecting the patient and the enviromnent -  new aspects and challenges 
in hospital infection control.
Occupational exposure to NSIs and hepatitis B vaccination coverage 
among HCS in Egypt.
Global burden of disease fi om sharp injuries to HCS. World Health 
Organization (WHO) Environmental burden of diseases series. No 3._____
OCCUPATIONAL 
HEALTH. 
OCCUPATIONAL 
HEALTH IN UAE.
THE HEALTH SERVICE 
IN UAE.
THE OCCUPATIONAL 
HEALTH SITUATION IN 
UAE.
Prevention, Management and Chemoprophylaxis of Occupational 
Exposure to HIV
Occupational injury in the UAE: epidemiology and prevention 
Policy Basis for a Regional Strategy.
Country profiles and national suiYeillance indicators in occupational 
health and safety.
Overview o f the environment and health in Europe in the 1990s. 
Country Cooperation Strategy for WHO and the UAE 2005-2009.
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2.1.4 Sources
The limited number and scope of the studies carried out in this field in the UAE 
necessitated other sources for searches on subjects with a direct or indirect relation to MW 
management, MW hazards and occupational health databases such as occupational hygiene, 
hazards of MW, health and safety and occupational medicine. Expert opinion from 
professionals in Occupational Health, Occupational Medicine and the Environment working 
in different authorities in the UAE was requested.
Reports and documents from various Abu-Dhabi governmental authorities and their 
websites were consulted for regulations, infoniiation and update plans. Discussions were 
undertaken with supervisors, doctoral colleagues and experts in the field of occupational 
health, MW and closely related science fields. The methods proposed by various authors 
highlighted possible gaps in MW and occupational hazards. Those studies structured the 
outline of the curTent study and the choice of the appropriate research method to extract 
essential relevant elements.
2.1.5 Quality
To assess the quality of each study, a framework was used for evaluating the relevance 
of the published work and for identifying its str engths and wealmesses. The framework was to 
ensure that each review was canied out systematically. The questions on the factors 
considered in each study within this framework were:
2.1.5.1 Design
• was there a pilot study?
• were the data quantitative or qualitative or a combination of both?
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• was there an explanation of how the research was performed? (Sim & 
Wright, 2000; Bell, 2005).
• were the data appropriate to the question and its aims?
• did the reader get a clear picture of how the study was managed?
2.1.5.2 Sample method
• was there an explanation of the selection procedure?
• was the target population identified? (Sim & Wright, 2000).
• were the inclusion/exclusion criteria described?
• was the sample size appropriate for the research question?
• was the appropriate sampling method used? (Bell, 2005)
2.1.5.3 Reliability
• had observer bias been recognised? (Greenhalgh, 1997)
• was the time used to collect the data appropriate to the study?
• did the length or timing of the study suggest bias?(Bowers et al., 
2001; Bell, 2005).
2.1.5.4 Ethical considerations
• was advice sought from an ethics committee? How was consent 
obtained?
• how was confidentiality built in to the design?
2.1.5.5 Data collection
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• how were the data collected?
• could independent parties replicate the data collection instrument? 
(Heamshaw, 2003).
• were recognised collection techniques adopted?
• were alternatives considered?
2.1.5.6 Data analysis
2.1.5.7 Results
2.1.S.8 Discussion
was there a description of how the data were analysed?
(Heamshaw, 2003).
were interview data carefiilly analysed? (Graham & Sargent, 1981). 
if there was inconsistency in the data, was it acknowledged and 
explained?
did these reflect the data collected and methods employed? 
what methods were used: tables, statistics? (Bell, 2005) 
were they adequately explained?
did the reader understand exactly what was being presented and 
how it was obtained and processed? (Bowers et al., 2001).
did the studies identify any gaps and were future research
requirements highlighted? (Bell, 2005)
could the findings be implemented realistically?
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• was there any unexpected difference from the original study? 
(Bowers et al., 2001; Greenhalgh, 1997)
2.1.5.9 Conclusions
• were the main findings outlined? (Greenlialgh, 1997)
• were the important findings explicitly stated?
• were the recommendations clear and succinct?
• were all sides of the argument adequately addressed?
• was the research justifiable and purposeful? (Bell, 2005).
2.1.5.10 References
• were other authors’ ideas clearly referenced?
• w e re  re fe re n c e s  c u iT e n t a n d  u p  to  da te? (Bell, 2005)
2.1.5.11 Style of writing
• what was the overall quality, clarity and appropriateness of the 
study? (Bell, 2005)
• was specialist temiinology explained? (Bowers et al., 2001).
• was the study organised with useful headings and sections?
• was there a logical progression of arguments, leading the reader 
tlnough the material in a clear and consistent manner? (Bell, 2005)
17
CHAPTER 3 
MEDICAL WASTE; LITERATURE REVIEW
3.1 Definitions
MW can be broadly defined as materials discarded from hospitals, health centres, 
general practitioners' and dentists' surgeries and veterinary surgeries, and from the homes of 
people with diseases such as diabetes or renal failure who treat themselves (Walker, 1991). 
Sometimes in the literatme, hospital waste, MW and infectious waste are used as synonyms, 
although this usage is not consistent. The tenu hospital waste refers to all solid and liquid 
waste that has been discarded, not intended for further use; MW refers to materials generated 
as a result of patient diagnosis, treatment or immunization; infectious waste refers to that 
portion of the MW that could tiansmit an infectious disease. The definitions of MW in 
connnon use can be summarized (Table 2).
Table 2: Definitions of Medical Waste
World
Health
Organization
The waste generated by healthcare activities includes a broad range of 
materials, from used needles and syringes to soiled dressings, body parts, 
diagnostic samples, blood, chemicals, phannaceuticals, medical devices and 
radioactive materials (WHO, 2004).
United
Kingdom
Waste consisting wholly or partly of: human or animal tissue; blood or 
bodily fluids; excretions; dmgs or other pharmaceutical products; swabs or 
dressings; syringes, needles or other shaips instmnients which unless 
rendered safe may prove hazardous to any person coming into contact with 
them; and any other waste arising from medical, nursing, dental, veterinary, 
phaimaceutical or similar practices, investigation, tieatment, care teaching or 
research, or the collection of blood for transfusion when such waste may 
cause infection to any person coming into contact with it (Environmental 
Protection Act 1990, Part II). Fmlher details in 3.3.3.
Europe
• Healthcare wastes: the solid or liquid waste arising from healthcare.
• Health risk waste: biological, infectious, chemical (toxic or 
phaimaceutical including cytotoxins), sharps (needles, sharps 
broken materials) and radioactive waste (European Waste Catalogue
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2004).
United 
States of 
America
Solid waste generated in the diagnosis, treatment, or immunization of human 
beings or animals, in research pertaining thereto, or in the production or 
testing of biological materials. This definition includes, but is not limited to: 
blood-soaked bandages, culture dishes and other glassware, discarded 
surgical gloves, discarded surgical instruments, discarded needles used to 
give shots or to draw blood, cultures, stocks, swabs used to inoculate 
cultures, removed body organs (e.g., tonsils, appendices, limbs) and 
discarded lancets (EPA, 2008).
United Arab 
Emirates
Anatomical or pathological waste, waste contaminated with human blood or 
other body fluids, excreta, vomit, human tissue, wastes from contagious 
diseases, dirty bandages, bed sheets, animal remains and all other materials 
on which the animal lay, or clotli used by the animal whether contaminated 
or not, and mortuary wastes; sharps (usually syringes and needles), surgical 
tools, medical equipment vessels and broken glass; blood, tissue and 
microbial cultures and microbiology laboratory waste; carcasses of 
inoculated lab animals; stools from cholera patients or body fluids with 
highly infectious pathogens (HAAD, 2007). Further details in 3.3.6.
Thus, although these definitions differ in the details included in each of them, they are 
broadly similar except for the European one: this differs fiom the other ones in its use of a 
peculiar term: “health risk waste”.
3.2 Environmental and public health hazards
3.2.1 Environmental hazards
In addition to the health risks posed by MW, MW constitutes an environmental risk to 
humans as well as to the wider ecosystem when disposed of through burial, dumping or 
burning. For example, landfill sites present tlii'ee potential hazards: (1) groundwater pollution, 
(2) land contamination and (3) landfill gas. Contamination of gioundwater is a problem 
because the groundwater may be a source of dr inking water.
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Ill landfill sites, a combination of gases, particularly methane, can build up as landfill 
gas with the potential for causing explosions with serious consequences. In 1986, gas 
escaping from an old landfill site in Derbyshire, England, caused an explosion and destmction 
of a bungalow (Walker, 1991).
Contaminated land from the indiscriminate dumping of toxic substances can have 
other serious consequences. Between 1930 and 1952, about 20,000 tons of hazardous waste 
were dumped in Love Canal in Niagara city in New York (Walker, 1991). Twenty five years 
later, tests earned out in the area because of complaints of foul smelling liquids found sludge 
had been seeping into the basements of houses built on the site; and studies showed an 
association between living near Love Canal and short stature in childien (Walker, 1991). 
Equally important, combustion from burning of MW poses another risk to the environment. 
Air pollution from uncontrolled burning dmnps and overloaded incinerators has been common 
and apparent to neighbours (Halbwachs, 1994),
From the early 1980s, public worry over the inappropriate disposal of MW clearly 
increased. This wony was activated by a series of reports of such wastes being found on 
beaches on the East and West coasts of the USA, and beaches of Europe, South America and 
Asia (Copeland & Panzica, 1989). These incidents resulted in beach closures and loss of 
tourism and its revenues, to the economy, causing great losses to peoples’ wellbeing and 
standard of living.
The UAE is no exception, with the problem of MW control becoming an issue of 
gi'owing concern to the health authorities. Many attempts have been made by the Ministiy of 
Health and other health authorities to regulate MW control and disposal as will shortly be 
explained, but tlie effectiveness of these efforts remained unclear. For example in 1993, the
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UAE carried out a campaign for cleaning the coastline. The various amounts of wastes found 
were classified as MW (Al-Numairy, 1994; Al-Shuwaiter, 1995; Al-Dahiri, 2004).
3.2.2 Public Health hazards
Another potential hazard posed by MW disposal is for public health. Insanitaiy open 
dumps are laiown to act as breeding grounds for rats, flies and mosquitoes. As well, exposed 
garbage in wann climates can produce as many as 70,000 flies per cubic foot in a week 
(Chanlett, 1986). Changes in intestinal infestations are well documented as fly populations 
rise and fall by natural cycles or manipulations (Chanlett, 1986).
The same source indicated that some mosquitoes, such as Aedes aegypti. breed in dirty 
water pools in dumps. These mosquitoes can transmit yellow fever and dengue (a tropical 
fever disease caused by a virus and marked by high fever and severe muscle and joint pains) 
(Chanlett, 1986).
The size of the problem is large but has not been properly quantified in most countiies 
in the world. The Environmental Protection Agency (2004) estimated that eight million 
people across the USA use annually more than tlnee billion needles and syiinges at home. 
Clearly, this situation leads to increasing domestic exposure to sharps.
Further, people using sharps may throw their used needles into bins or flush them 
down toilets. This practice exposes waste workers, communities, the public, and the 
environment to risk (EPA, 2004).
Patients and relatives, in particular childien, come in contact with improperly 
discarded waste and are exposed to infectious hazards fiom needles and other shaips
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(Halbwachs, 1994), Moreover, NSIs can occur outside healthcare facilities among persoimel 
who are not HCS or parts of then families.
An employee of a private disposal company suffered a finger NSI at a kerbside while 
collecting waste from a building containing medical offices. Subsequent inspection of the 
garbage bags revealed the presence of used syiinges and unsheathed needles. This incident 
illustrates how the improper disposal of MW (including that from private practitioners’ 
offices) can pose a risk to a wider public despite efforts to control its handling (Liss et a l, 
1990). In order to protect the enviromnent as well as staff, patients and public, all aspects of 
waste management must be improved so that risks to health and safety are reduced in a 
significant mamier (Hall, 2008).
3.3 Classifications of medical waste
3.3.1 Introduction
Several classifications in the literature refer to MW. The classification by the WHO is 
the most comprehensive, organized and useful. It is considered the most accurate because it 
covers all hospital wastes, thereby preventing or decreasing the danger from dealing with the 
waste and increasing safety. It has ten categories (see 3.3.2) and a broad range of 
classifications. The classification by the USA is similar but has seven categories only. The 
classification given by Eui'ope and the United Kingdom (UK) is not as broad as that of the 
USA or WHO. Europe also uses a different term, ‘health risk waste’.
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3.3.2 The World Health Organization
In its fact sheet No.28I, the WHO defined MW as the waste generated by healthcare 
activities including a broad range of materials fiom used needles and syiinges to soiled 
dressings, body parts, diagnostic samples, blood, chemicals, phannaceuticals, medical devices 
and radioactive materials (WHO, 2004). Hospital waste was classified into ten main 
categories (WHO, 1985):
1. General waste: domestic-type waste, packing materials, non-infectious waste, 
animal carcasses (the bodies of slaughtered animals), bedding, wastewater fiom 
laundries and other substances that do not pose a special handling problem or a 
hazard to human health or the environment.
2. Pathological waste: tissues, organ, body parts, human foetuses, animal carcasses, 
and most blood and body fluids.
3. Radioactive waste: solid, liquid, and gaseous waste contaminated with 
radionuclides generated from in viti'o analysis of body tissues and fluid, in vivo 
body organ imaging, tumoui* localization and therapeutic procedures.
4. Chemical waste: discarded solid, liquid, and gaseous chemicals originating fi*om 
diagnostic and experimental work, housekeeping, cleaning and disinfecting 
procedures.
5. Infectious waste: waste containing pathogens in sufficient concentration for 
exposure to result in disease. This includes blood, shaips, wastes from the 
hospital centres of microbiology, communicable disease, pathology, autopsy, 
contaminated animal carcass waste as well as waste generated fiom surgical 
dialysis and laboratories.
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6. Sharps; needles, syiinges, scalpels, saws, blades, broken glass, nails and any 
other items that could cause a cut or punctme.
7. Phaimaceutical waste: phaimaceutical products, dmgs and chemicals that have 
been returned from the ward, have been spilled, are outdated or contaminated, or 
are to be discarded because no longer required,
8. Pressurized containers: these include those used for demonstration or 
instmctional purposes, contained imiocuous or inert gas, or aerosol cans that may 
explode if incinerated or accidentally punctured.
9. Genotoxic waste: waste containing substances with genotoxic properties, e.g. 
cytotoxic dmgs (often used in cancer therapy) and genotoxic chemicals.
10. Wastes with a high content of heavy metals, e.g. batteries, broken theimometers, 
blood pressure gauges.
3.3.3 The United Kingdom classification of medical waste
The legal definition of MW in the UK was foimalized under two statutory 
instmments: the Environmental Protection Act (Duty of Care) Regulations 1991 and the 
Controlled Waste (Registration of Caiiiers and Seizure of Vehicles) Regulations 1992.
Applicable legislation includes the Environmental Protection Act 1990 (Part II), Waste 
Management Licensing Regulations 1994, the Hazardous Waste Regulations (England & 
Wales, 2005), and the Special Waste Regulations in Scotland. The Contiolled Waste 
Regulations 1992 defined clinical waste (see Table 2).
The UK Health and Safety Commission (1992) categorized the hospital waste 
considered hazardous into five groups, according to the potential risk. This classification was 
adopted for general use in the UK:
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Group A: pathological waste,
Group B: discarded syiinge needles and contaminated sharps,
Group C: infectious waste,
Group D: certain phaimaceutical products and chemical waste,
Group E: disposable bed-pan liners, mine containers, incontinence pads and stoma bags.
This classification of hazardous waste was dropped after the introduction of the Special 
Waste Regulation of 1996 which included group D (dmgs or pharmaceutical products).
3.3.4 Europe
Wastes are defined in the European Waste Catalogue (EWC, 2004) in Codes (see Table
2).
3.3.5 The United States of America
The MW Tracking Act of 1988 (MWTA) defined MW as in Table 2 (EPA, 2008). 
This definition covered the seven categories (categories 2 to 8) of the WHO hospital waste 
definition listed above.
3.3.6 The United Arab Emirates
Wastes are defined by Local Law No. 21 of 2005 for waste management in the 
Emirate of Abu Dhabi and by schedule 3, Amendment of Federal Law No 24, 1999. Details 
appear in Table 3.
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T ab le  3: U n ited  A ra b  E m ira tes  W astes Classification
Group A MW (Schedule 
3)
Anatomical or pathological waste, waste contaminated with human blood or other 
body fluids, excreta, vomit, human tissue, wastes from contagious diseases, dirty 
bandages, bed sheets, animal remains and all other materials pertaining to veterinary 
practice used in the treatment of the animal or used by the animal whether 
contaminated or not, and mortuary wastes.
Group B MW (Schedule 
3)
Sharps, usually syringes and needles, surgical tools, various medicines and medical 
equipment vessels, broken glass and all other sharps equipment, tools and materials.
Group C MW (Schedule 
3)
Blood, tissue and microbial cultures and microbiology laboratory waste, carcasses of 
inoculated laboratory anatomy animals, stools from cholera patients or body fluid 
from cases of highly infectious diseases, and mortuary waste not specified under 
Group A.
Group D MW (Schedule 
3)
Pharmaceutical and chemical waste to which medical specifications apply.
Group E MW (Schedule 
3)
Disposable linings used for patient beds, caps of bottles for receiving and storing 
blood, urine, urine diapers, bags or vessels used for receiving stomach waste and 
similar wastes.
Group F MW (Schedule 3) Waste resulting from treatment with radioactive materials and wastes resulting from 
all operations related to radioactive materials.
General Waste Non-hazardous waste; similar to domestic waste.
Anatomical /Pathological 
waste
Human tissues, fluids, body parts, blood and other body fluids.
Microbiological waste Diagnostic specimens, laboratory cultures and vaccines.
Sharps Needles, infusion sets, scalpels, knives, saws, blades, broken glass, and nails.
Isolation waste Waste containing pathogens
Pharmaceutical waste Pharmaceuticals (time-expired or no longer used or needed); items contaminated by 
or containing pharmaceuticals bottles, boxes.
Genotoxic waste Waste containing cytotoxic properties (used in the treatment of cancer); genotoxic 
chemicals.
Chemical waste Laboratory reagents, film developer, disinfectants (time-expired or no longer needed), 
solvents
Heavy Metals Batteries, broken thermometers, blood pressure gauges, etc.
Pressurized containers Pressurized containers, gas cartridges and aerosol cans.
Radioactive waste Unused liquids from radiotherapy or laboratory research, contaminated glassware, 
packages and absorbent paper, urine and excreta from patients, treated with unsealed 
or scaled radionuclide sources.
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The UAE classification is very detailed but many gi'oups overlap with each other, 
making it very confusing and almost impossible to operate in a meaningful sense that helps 
the effective control and disposal of MW.
3.4 Quantity of medical waste
The gieat discrepancy between countiies regarding the generation of MW depends on 
many factors, mainly healthcaie development, classification and coverage together with 
training and awareness of healthcare staff. In the USA in 1989, the average amount of hospital 
waste was 4.2 kg/bed/day; in Saudi Arabia in 2000, it was 1.13 kg/bed/day (Hagen et al., 
2001); in Kuwait in 2007, it varied between 3.87kg/bed/day and 7.44kg/bed/day (Alhumoud 
& Alhumoud, 2007).
The amount of biowaste represents about 30-35% of all hospital waste (Henry & 
Heinlce, 1996). Environmental safety and cost contaimnent constitute a major challenge to the 
health care industry. However, enviromnental impacts can be lowered and cost savings be 
achieved by reducing biowaste generation. Carefully segiegating biodegradable waste and 
related items generated in healthcare facilities, could bring the amount of domestic waste 
down by up to 60% (Tudor, 2006). Hospitals are obliged morally and legislatively to 
minimize environmental impacts by ensming their efficient use of resources.
Healthcare providers are the primary source of MW. Many authors have advised that 
attention be paid to teaching them how to be ecologically responsible through reducing the 
amount of waste (Hagen et al., 2001; El-Awady, 2004; Alhumoud & Alhumoud, 2007). Some 
studies revealed a lack of awareness among most doctors and nmses about the risks and 
management of MW (Hagen et al., 2001; El-Awady, 2004; WHO, 2006; Alhumoud &
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Alliumoud, 2007). In UK hospitals, a study of 26 hospitals concluded that MWM practices 
needed to be significantly improved (BleiiMiam, 2006).
A study in Egypt during the first half of 2003 included seven health facilities 
representing university and Ministiy of Health hospitals (El-Awady, 2004). These hospitals 
offered secondary and tertiaiy care in different specialties (e.g. general surgery, medicine, and 
renal dialysis and transplantation). For 15 days, infectious waste was collected and weighed 
daily before being treated. A one-day tiaining and orientation prograimne was implemented in 
two of the seven facilities; the trainees comprised 302 HCS: doctors, nui'ses and workers. 
Both before and after this training, participants were given questionnaires to assess their 
loiowledge about MW and ways of management. After the programme, the infectious waste 
was collected and weighed daily for another 15 days. The average amount of the infectious 
waste was 0.448 kg/ bed/day; the amount depended on specialty and level of care.
Of the subjects, 54.3% had not received previous training or orientation about MW 
although the mean duration of their experience was 11.93 years; 28.1% had an inadequate 
knowledge about MW i.e. scored less than 6 out of 10; there was a significant positive 
conelation between the years of experience and the score of laiowledge (p < 0.01). But after 
implementing the one-day traiiring programme, their knowledge score showed a highly 
significant rise; and all subjects had acquired an adequate level of knowledge (i.e. score 6 or 
above). Thus the strength of this study was its focus on hmnan aspects in waste management 
because the investigator had used a special questionnaire to ascertain Imowledge about waste 
management among health care workers.
In a study in Kuwait hospitals, the waste generation was between 3.87kg/bed/day and 
7.44 kg/bed/day. Its composition was 71.4% domestic waste, 27.8% infectious waste and 0.8 
% sharps. Hence, the training programmes there were clearly deficient (Alliumoud &
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Alhumoud, 2007). However, the activities of the HCS during the earlier steps of handling and 
disposal of wastes, i.e. stage 3 (NHS-Scotland, 2001), were not obseiwed. Recommendations 
included a data base for routinely recording the wastes at final delivery and also training 
prograimnes for the MWHs (but not for the HCS involved in stages 1, 2 and 3) (Alhumoud & 
Alhumoud, 2007).
In Bahrain, a study of the MWHs in private and public hospitals focused on their 
activities and the procedures for waste handling, from generation and segregation tlnough to 
transport, treatment and disposal. The methods comprised suiwey and facility inspections but 
not documentation analysis; environmental managers and one MWH were interviewed; the 
numbers of HCS, patients, beds and MWHs were documented. The findings suggested 
disparities between private and public hospitals; for example, public hospitals produced much 
more MW and their quality of management was higher (Mohamed et al., 2009). This study 
recommended that the planned studies in Abu-Dhabi should cover also the sites for MW 
disposal and tieatment.
In Saudi Arabia, a suiwey in 2001 of the infectious wastes collected from one major 
public hospital during the preceding eight years considered the safety of MWHs only. It 
examined how the more rigorous segregation of the wastes into infectious and non-infectious 
components could reduce the cost of treatment and disposal. The effectiveness of this 
programme of segregation was improved by feeding back the information on waste 
segregation to the individual hospital units responsible. The recommendations included more 
effective tiaining in the relevant economics and also improved programmes for preventing 
NSI (Hagen et al., 2001).
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The foui’ previous studies emphasized the large amounts of the MW generated and the 
importance of training HCS about the proper management of waste in developing countries, 
particulai’ly where development was rapid.
In 2007, a publication of the RCN addressed the issues of hospital waste classification. 
This booklet, destined for healthcare providers, suggested that, instead of following the A-E 
former classification, all hospital waste should be identified only as Hazardous or non- 
Hazardous waste (RCN, 2007).
The reasoning was that the incoiTect segr egation of medical waste by HCS was posing 
a significant problem as it had the potential to tmii a non-infectious waste stream into an 
infectious one. As segregation started in the wards, the staff should be kept up-to-date on the 
various methods involved in the safe disposal of hospital waste. Hazardous and non- 
hazardous wastes have now been recognized as the two waste streams to be used when 
segregating medical waste, whatever the nature of the items to be disposed of (Elgitait et al., 
2010).
Nowadays, waste management, particularly waste gerrerated by healthcare facilities, is 
an area of concern relevant to most countries. This situation has become more complex 
recently with safety improvements such as the development and use of disposable items like 
needles or syringes among others (Taghipour & Mosaferi, 2009).
At the international level, the amount of waste gerrerated m various countr ies differs 
widely, being by far the highest in China and Japan and lowest in the UAE and Kenya (Tables 
4&5).
These differences may be real, or false due to the different methodologies used and 
also to the types of MW investigated. Note that the production ratios had different 
denominators. Therefore, not all values can be directly compared.
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Country Name (l)IMW
tons/year
(2)TMW tons/year) (3)Production ratio
UK 308000 5.5 kg/inh/year IMW
Gemiany 33000 92000 0.4kg/inh/year IMW
France 105000 700000 1.9kg/inh/year IMW
Saudi Arabia 3300 Unknown 0.3kg/bed/day IMW
USA 504000 3361100 8 kg/bed/day TMW
UAE 1100 Unknown 0. Ikg/bed/day IMW
China 875000 Unknown lOkg/bed/day IMW
Japan 420000 Unknown 0.8 kg/bed/day IMW
Spain 23000 213000 0.6 kg/inh/year IMW
Kenya 1500 Unlaiown 0. Ikg/bed/day IMW
Malaysia 8200 Unknown 0.5kg/bed/day IMW
Brazil 109 960 Unknown 0.2t/year/bed IMW
*IMW= Infectious MW 
*TMW= Total MW 
*inh= inhabitant
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Table 5: Average waste generation rate at hospitals in different countries (adapted from Alhumoud &
Alhumoud, 2007)
Country Waste generation rate 
(kg/bed/day)
Reference
Kuwait 3.87-7.44 Alhumoud 2007
Jordan 4.01-6.1 Bdour et al. (2006)
Saudi Arabia 1.1 Al-Zahrani et al., 2000
UAE 3.9 Shuwaiter (1995)
Iran 4.2-21.1 Askarian et al. (2004); Karamouz 
et al. (2006)
Turkey 1.92-2.01 Karaka (2002)
Japan 1.5-3.0 Tanaka et al. (2003)
India 0.5-2.0 Patil & Shedkar (2001); Patil & 
Pokhrel(2005)
Thailand 0.11-0.65 Waste Not Asia (2001)
Bangladesh 1.2 Rahman et al. (1999)
France 3.3 USA, EPA (2002)
Argentina 1.5 Rahman et al. (1999)
Tanzania 0.14 Askarian et al. (2004)
Norway 3.9 USA, EPA (2002)
Mauritius 0.398-0.478 Mohee (2005)
Spain 4.4 USA, EPA (2002)
Mexico 1.05 Rahman et al. (1999)
Brazil 3.245 Silva et al. (2005)
Venezuela 1.45 Rahman et al. (1999)
The United Kingdom 3.3 USA, EPA (2002)
The USA and 
Canada
1.5-3.9 Mato & Kassenga (1997)
These data illusti*ate the great divergence in the recorded outputs of waste from the 
various countries. The accuracy of these figures, however, remains unclear.
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3.5 Hospital waste management
Hospital Waste Management (HWM) involves the removal and disposal of waste as 
hygienically and economically as possible by methods that at all stages minimize the risk to 
health and damage to the environment (Halbwachs, 1994). HWM comprises the following 
activities:
initial storage;
handling within the health facilities; 
ti'ansportation within the health facilities; 
disposal tieatment.
Generally, the most important step in HWM is to segregate it from the start as much as 
possible and to deal with each type separately. That is why it is important to classify, label 
and segregate HW effectively using an adequate HWM system. The movement and 
transportation of waste internally and externally must be considered as a part of waste 
management. The waste must be labelled in identifiable containers carried in a special trolley 
cleansed regularly and used only for waste disposal. General waste, by contiast, needs no 
special measures and can safely be dealt with in the same way as general municipal waste 
(Seibert, 1994).
For sharps, incineration is the preferred method for disposable syringes and knives; 
these should be delivered in protective packing, i.e. shaips-proof containers (Halbwachs, 
1994).
Tissue and body parts should be managed as infectious waste; biuial is recommended 
for moral reasons of the public in certain communities (WHO, 1983), such as the UAE.
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Pliannaceutical waste: all unwanted pharmaceutical compounds should be returned to 
the phamiacy which will select the correct method, i.e. incineration; recycling is prohibited.
Pressurized containers must be disposed of in a landfill site or be recycled (WHO,
1983).
Managements of Chemical and Radioactive wastes have distinctive components which 
are critically important for the environment and public health (see Appendix 1).
In an assessment of MW disposal in healthcare facilities in 22 developing countries, 
the proportions of those facilities not using proper waste disposal methods ranged fr om 18% 
to 65% (WHO, 2004). Therefore, the safe and sustainable management of MW must be 
emphasized as an occupational health imperative and a responsibility for all (WHO 2007).
3.6 Occupational health hazards
3.6.1 Background to medical waste and occupational health
To develop rational policies and effective inteiwentions for health in the workplace, 
policy makers must rely on measmements of the disease risk burden from health hazards and 
an assessment of how the risk is distributed by socioeconomic or occupational status. 
However, that full assessment remains as yet out of reach, for the health effects of many 
occupational risk factors have often not been specified or quantified. For example, many 
workplace risk factors contribute only to disability and not to mortality (Barrientos et al., 
2004).
MW poses a potential tlireat to all sectors of society. Inappropriate practices such as its 
dumping in mmiicipal dustbins, open spaces, water bodies’ and elsewhere threaten the 
environment and the health of the general public (see 3.2.2) (Appleton & Ali, 2000). MW is a
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particular concern for occupational health professionals because the inappropriate 
management of their own MW widens the significant risk not only to HCS, MWHs and their 
patients but also more widely to the coimmmity and the environment. To the HCS themselves 
in particular, its collection and handling bring a wide spectmm of hazards: chemical, 
biological, physical, mechanical and psychosocial. For these activities may require repeated 
heavy physical tasks such as liftmg, caiiying, pulling and pushing (A1 Khatib, 2006).
MW includes aromid 15% to 25% of infectious waste, of which 1% is sharps waste 
(WHOl, 2006). It can pose an especially serious harm and represents a higher risk to health if 
not managed properly (WHOl, 2006).
Infectious waste and sharps may carry any of a great variety of pathogenic 
microorganisms, particularly HIV, HBV and HCV. Pathogens in the MW includirrg sharps 
can enter the human body by several routes:
- tlnough a puncture, abrasion, or cut in the skin (as by a sharps injury);
- tlirougli the mucous membranes;
- by inhalation;
- by ingestion.
Injuries from syringe needles contaminated by human blood heighten the risk of 
transmitting pathogens (Prüss et al., 1999; NHSScotland, 2001).
The hazard created by poorly managed MWs is raised by the existence of bacteria 
resistant to antibiotics and chemical disinfectants. For example, plasmids from laboratory 
strains were transmitted by MW tlnough the waste disposal system to indigenous bacteria 
(Prfrss et al., 1999).
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Sharp is the generic teiin for items with projections capable of cutting or piercing the 
skin, including needles, blades and broken glass. Whether or not contaminated witli 
biohazardous waste, these items are considered sharps; they require to be discarded in sharps 
containers and managed as sharps waste (Prirss et al., 1999; CCOHS, 2010; Zaidi et al., 2010; 
Jacob et al., 2010). Among these items, the most acute potential hazards to healthcare come 
from concentrated cultures of pathogens and particularly needles contaminated with patients’ 
blood (Weltruan et al., 1995; Pmss-Ustun et al., 2005; CCOHS, 2010; Zaidi et al., 2010; 
Jacob et al., 2010).
In 2000, the WHO estimated that NSIs with contaminated syringes caused 21 million 
HBV infections, 2 million HCV infections and 260,000 HIV hifections representing 32%, 
40% and 5% of all new infections respectively (WHO, 2004). Studies have indicated that 
anyone suffering one NSI from a needle used on an infected source has a 30%, 1.8% and
0.3% risk of becoming infected with HBV, HCV and HIV respectively (WHO, 2004). The 
Advisory Cormnittee on Dangerous Pathogens (ACDP) reported about 700 new cases of 
occupationally induced infection in 2001 in the UK. The risks from such infections must be 
controlled (ACDP, 2003). Contaminated needles and syringes scavenged from insecure waste 
areas and dump sites and then reused represent a particular thi’eat (WHO, 2004).
3.6.2 Medical waste hazards
In a general environmental study of four parks and a playground in south London 
where children played, HBV and HCV were detected in 4.7% of the 106 syringes collected 
over a fom-month period. Thus, urban childr en, park users and workers were at risk of contact 
with sharps contaminated with both viruses. Park users need more information on what to do 
after NSIs, and park workers should be immunized against HBV and educated on the safe 
disposal of sharps (Nyiri et al., 2004). Not surprisingly, therefore, MW is a subject matter of
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growing concern to occupational health professionals to workers in the waste mdustiy and to 
the general public (WH02, 2006).
These concerns arise from the potential risks of injury, the spread of infection and 
chemical and physical toxicity. Gerberding (1990) and Alvarado (2000), however, 
emphasized that it was MW workers who were at a par ticularly high risk of infection thr ough 
occupational exposme to blood and other body fluids. To minimize the dangers, therefore, 
professionals in Occupational Health must aim for effective and acceptable strategies and 
procedures (W H02,2006).
Hence, proper MWM is a public health priority and tire responsibility of all 
authorities. Hospitals are key organisations in societies and their role with regard to the 
protection of people’s health is of vital importance. This is why they must be exemplary in the 
way they face their economic, environmental and social responsibility (Serb, 2008). But 
bringing viable solutions which take into account both the prevention of pollution and 
occupational safety and health will improve hospital sustainability (Tooher et al., 2005). 
FurÜiemiore, the correct investment of resomces and commitment will bring a substantial 
reduction of disease burden and corresponding savmgs in health expenditure (WHO, 2007).
3.6.3 Sharps and needlestick injuries
With the improper management of hospital waste such an important occupational 
hazard due to the danger of NSIs (Rutala et al., 1989), the special hazards faced by the HCS 
fr om this improper management must be recognized (El-Batanomii, 1996). Growing emphasis 
must be placed on the development of occupational health programmes in hospitals and 
clinics.
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Occupational exposui'c to blood pathogens from sharps injuries has become a major 
occupational route for infection in HCS (Reed et al„ 1980; dagger et al„ 1988; Walker, 1991;
Adegboye et al., 1994; NHS-Scotland, 2001; CDC, 2008). !
Sharps injuries result from an accident dming clinical procedures, with needles |
potentially causing mjuries at every stage of their use, from assembly to disposal (NHS- 
Scotland, 2001; CDC, 2008; CCOHS, 2010).
There are three stages when sharps injuries occm* during the clinical use of sharps and 
their disposal (NHS-Scotland, 2001):
I. during a clinical procedme (IV-line-related, splash of fluid, restless patient and 
handling/passing device);
II. after a clinical procedure but before disposal (collision with HCS/Sharps, disposal- 
related, clean-up and recapping);
III. after disposal (concealed sharps).
This report has described tlrree stages when injury may happen. This aids the 
understanding of where the items become MW. However, closer examination of these stages 
also indicates the need to add a further stage when the injuries might occur. Thus, the present 
study developed an additional stage to introduce before the third stage of NHS-Scotland: 
injury may happen during the actual process before disposal. Accordingly, the new stage (4) 
corr esponds to the former stage 3.
In HCS, 30-50% of all sharps injmres are from NSI during clinical procedures 
(CCOHS, 2010). The factors causing these injmres have yet to be fully clarified (Adegboye et 
al., 1994; NHS-Scotland, 2001; Ganczak et al., 2007; CDC, 2008; Barss et al., 2009; Zaidi et 
al., 2010; Jacob et al., 2010).
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In the USA as a whole, 385,000 sharps injuries are estimated to be sustained annually 
by hospital based HCS: an average of 1,000 sharps injuries daily (CDC, 2008). Factors such 
as equipment design, nature of the procedme, conditions of work, staff experience and 
needles’ recapping and disposal might influence the occurrence of many of these injmres 
(NHS-Scotland, 2001; Ganczak et al., 2007; CDC, 2008; Barss et al., 2009; Zaidi et al., 2010; 
Jacob et al., 2010; CCOHS, 2010).
Dmrng a study at a university hospital in the USA, for instance, over 320 sharps 
injuries were reported, of which 13% occmred during or after disposal. Most of these injmres 
were caused by sharps protruding ftom rnbbish bags waiting for disposal while one third of 
the total injmres was related to needle recapping (Jagger et al., 1988; CCOHS, 2005).
In a study of the disposal-related injmres at another teaching hospital, 361 people 
reported sharps injuries, of whom 20% had disposal-related injuries. The injmed included 
fom* hospital visitors and one patient. Hence, the disposal of sharps objects was an important 
cause of NSIs (Weltman et al., 1995).
In a study in Kansas City, different employee groups showed incidence rates which 
varied ftom 0.8 to 20 per 100 employees annually; 55% of the incidents were ftom personal 
carelessness while 35% were innocent victims. Almost 90% of the NSIs associated with 
personal carelessness arose dmrng patient care in contr ast to under 50% of the NSIs to the the 
imiocent victims; thus, most of the NSIs to the imiocent victims came ftom the improperly 
discarded needles (Reed et al., 1980).
In a London hospital, the highest number of NSIs was among the nm'sing staff 
followed by the laboratory and porter staff. However, the rate per 100 staff employed was 
highest among the porfers and those working in the central supplies department: their injury
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rate was over four times higher than in other categories. Many injmies resulted from the 
disposal of needles into the inappropriate rubbish bags. Injmies also occurred because needles 
were sticking thi ough the sides of the bum bins or tlirough the plastic lid if the bin had been 
overfilled. Good teclinique and the proper disposal of sharps were the most important and 
least expensive ways to minimize the risks of HBV and HIV (Waldron, 1985).
In HCS in Nigeria, NSIs arose fr om mrexpected patient movement (29%), handling or 
discarding needles (23%), needle recapping (18%), accidental womiding by a colleague (18%) 
and needle disassembly (10%). Thus, the handling of needles was potentially dangerous at all 
stages (Adegboye et al., 1994).
Among HCS in the Emergency Department at the University of California, 28% of the 
observed sharps utilizations brought excess risk to the user, to another person, or to both. 
Twenty percent of recap-able needles were recapped using a two-handed teclmique, 64% were 
disposed of uncapped and 1% were inadvertently tlrr own in the trash (Moss et al., 1994).
Among nmses working, NSIs were most common in those in surgical wards, operating 
rooms, emergency medical care, GP surgeries and dialysis units. They happened mostly 
between the second and fourth homs of the shift, probably due to the heavy workload, 
particularly on the morning shift. All were self-caused; and the major cause was the improper 
handling of syringes and needles after injections (Bilski, 2005).
HCS suffer two million NSIs annually that resulted in infections with HBV, HCV and 
HIV. According to the WHO, the global burden of disease from occupatiorral exposure was 
40% for HBV and HCV infections and 2.5% for HIV infections among HCS due to exposure 
at work. Furthermore, the risks of transmission following NSI have been estimated as: HBV
3-10%, HCV 3% and HIV 0.3% (WHO, 2002; Wilburn & Eijkernans, 2002).
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3.6.4 Risk of HIV
The infectious diseases resulting from inappropriate MWM can contribute to the total 
deaths fr om infections (Appleton & Ali, 2000).
Over 37 documented cases of seroconversion after occupational exposure to HIV have 
occuned worldwide, most caused by some foiin of sharps injirry (Walker, 1991).
The risk of seroconversion after percutaneous exposure to HIV-infected blood was 
only one in 200, but as high as one in five for HBV (Walker, 1991). Elsewhere, the rate of 
transmission from a single inoculation injmy wMi HIV-positive blood was 0.36% (Jeffries, 
1992).
Individual cases of HIV seroconversion after NSIs have been documented: the 
majority of the NSI accidents involving HCS were found in surgery, while the highest risk of 
acquirmg bloodborne infection from NSIs was in the internal medicine department, because 
patients are under treatment which increased the prevalence of bloodborne pathogens (Wicker 
et al., 2008). Examples of infection were: to a female HCS following a deep intramuscular 
NSI with a large-bore needle and syringe that was contaminated with blood from a patient 
with HIV (Stricof & Morse, 1986); and to a nmse who received a superficial NSI to the finger 
while recapping a needle contaminated by the bloody pleirral fluid of a patient with HIV 
(Okshandler et al., 1986).
Among HCS exposed to blood and body fluids from patients infected with HIV, the 
seroprevalence rate was 0.42%. Tlnee subjects experienced an acute retroviral syndrome 
associated with documented séroconversions; 80% of the exposures were from NSIs. Hence, 
many exposures can be prevented by carefully adhering to infection-control precautions,
especially during emergencies (Marcus et al., 1988; Wicker et al., 2008).
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3.6.5 Risk of Hepatitis B Virus
The risk of ti'aiismission of HBV after exposui’e to infected blood was far higher than 
for the other viruses, as high as 1 in 5 (Walker, 1991).
The occuiTence of 8 cases of viral hepatitis over a 13-month period among a HCS 
focussed attention on this disease as an occupational hazard. Accidental NSIs, cuts from 
broken glassware and contamination of other small wounds of the hands were the most 
probable means of transmission (Bynie, 1996).
Two cases of HBV after NSIs among 51 HCS who had experienced direct 
occupational exposure were identified (Callender et al., 1982). The transmission of HBV but 
not HIV was reported in HCS after a NSI from a patient with both hepatitis and HIV 
(Gerberding et al., 1985). The risk for HBV transmission by NSIs varied from 7% to 30% 
(Parana et al., 2007).
3.6.6 Risk of Hepatitis C Virus
Although HCS have an occupational risk of infection from HCV, neither the size of 
this risk nor the practices associated with it have been defined (Henderson, 2003). Dentists 
have shown an increased risk; anti-HCV was found in 1.75% of 456 dentists compared with
0.14% of the controls. The conclusion was that all HCS should regard patients as potentially 
infectious with a bloodborne agent (Klein et al., 1991). Among 21 physicians with clnonic 
HCV referxed for antiviral therapy, six gave histories of accidental injmies with contaminated 
needles and other instruments (Reddy et al., 1991).
Seroprevalence rates for HCV infection among HCS have ranged from 0.6% to 4.5%. 
Although not all potential routes of transmission of the infection to HCS were obvious, NSIs
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probably accounted for the largest proportion of cases. The risk of acquiring the infection by 
needlestick from an infected patient varies from zero to 10.3% (Davis, 1996).
In a sui*vey of 357 NSIs among 349 HCS in a imiversity hospital, four out of 110 
victims (3.7%) developed hepatitis, and in only tlnee of these patients was hepatitis 
accompanied by anti-HCV seroconversion (Kiyosawa et al., 1991).
In another study, the risk of transmission from a single NSI was estimated as 10%. 
This was higher than that reported by previous studies because this study used more 
serological markers for HCV infection. This 10% risk was lower than the 7% to 30% risk for 
HBV transmission by needlestick exposuie to HbsAg-positive blood and significantly higher 
than the 0.5% risk for HIV transmission by a similar route. This variation reflects the 
differences m the general titi'es for HCV, HBV and HIV in the cnculation durmg infection 
(Mitsui et al., 1992). hi Brazil, HCS have an estimated seroprevalence of antibody to HCV of 
4.8% (Parana et al., 2007).
Among HCS in Naples-Italy, the rates of HCV were: 5.6% among males and 8.1% 
among females in the administrative staff; 12.5% among male cleaning and maintenance staff; 
6.9% among male HCS and 3.3% among females; 8.9% among the male nurses but only 4.4% 
among the females; 3.3% among male doctors; 6.7% among male teclmicians; and 9.5% 
among male biologists (the females of these last tlnee categories had none; the males had 
small numbers) (Montella et al., 2005).
In Egypt the rate is the highest in the world at an estimated rate of 12% i.e. 10- to 20- 
fold higher than in Northern Euiope. As with HBV and HIV, people can be exposed to HCV 
tlirough inadequately sterilized medical or dental equipment (Marzouk et al., 2007; Esteban et 
al., 2008).
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3.6.7 Other pathogens
Apart from the viral infections, which constitute the main concern following NSIs, 
transmission of many other pathogens can result in infection. However, these pathogens were 
of peripheral importance, both numerically and for severity (Appendix 2).
3.7 Detailed review of studies on medical waste, sharps and NSIs, including 
methods
In a holistic evaluation of healthcare waste management in the UK, waste audits, 
documentation audits and informal discussion with staff were carried out to collate the data 
(Jenkin et al., 2004). Social and economic factors were identified as the main bairiers to 
changing cuixent practice of recycling waste; one hospital m Cornwall was producing 50% of 
the county’s total waste, and the most costly waste disposal was that of MW. However, 
weaknesses were: the major part of the paper addressed only the management issues without 
using robust methodology such as Üie structmed inteiview; no detailed criteria for the 
sampling used were given; the use of only one acute trast gave a clear potential for selection 
bias; only infomial discussion was used with the staff in the site, a data collection technique 
which is mainly subjective and lacking in rigour (Appendix 3: Study 1).
It has been recognised that managing medical waste adequately depends on the 
behaviour of each individual member of staff. This is why using a holistic approach studying 
both WM systems and staff behaviour' is important (Tudor et al., 2007).
A retrospective study of NSIs in a district general hospital in the UK compared the 
incidence reported by the surgeons with the official reporting rate recorded in the hospital 
records (Baily & Gossage, 2008). They concluded that the rate of reporting by surgeons was 
low. The main reasons for their failure were lack of time and excessive paperwork.
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The NSI-reporting rate was higher with senior singeons than junior surgeons. 
However, bias might have come from other causes: only a sample from one institution was 
selected; only four specialties of surgery were studied; the sample size was very small; the 
gender of the subject was not described; and rnemory-recall might have been inaccurate; for 
example, the singeons reported 19 NSIs while only 6 were found in the occupational health 
record (Appendix 3: Study 2).
In a retr’ospective study of the yearly incidence and causes of sharps injuries for HCS 
in Taiwan teaching hospitals, the most frequent injuries were when recapping needles and 
opening vials; in addition to the presence of a high percentage of officially-unreported sharps 
injuries. However, potential causes of bias were: the study depended on memory recalls which 
are usually imprecise and incomplete; only a 12% sample fr om teaching hospitals was used; 
only 15% of the sample was male, with physicians constituting about 80% of these males 
(Huang et al., 1999) (Appendix 3: Study 3).
In a study in the UAE of the epidemiology and prevention of sharps injmies, the goals 
were: to improve sharps injury safety; to verify the utility of the Haddon matrix (a framework 
for analysing injmy); and to determine sharps injmies dming tlnee phases, i.e., Pre-event 
(before), Event (dming injmy) and Post-event (after injmy); 82 emergency nmses and 38 
doctors responded to the questiormaire. Nearly all injmies were to doctors and were caused by 
sutme needles; among nmses more than 50% of injmies were caused by hollow-bore needles. 
The condition of the hospital where the study canied out was described by the authors as 
better than that of hospitals abroad, but no explanation was given. Although better training 
and safety equipment were given to other staff, the doctors did not receive any training and no 
case of HIV was reported (Gauzak et al., 2007) (Appendix 3: Study 4).
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In Turkey, a study assessing the exposure of nurses to the occupational hazards of 
HBV and HCV found that 18.7% had seroconversion-evidence of HBV infection and 5.4% of 
HCV infection (Kosgeroglu et al., 2003). Evidence of HBV or HCV infection was found in
11.2% of the nurses who had worked up to five years and 37.1% of those who had worked 
between 16 and 20 years. Of the nurses in surgical clinics, 59.4% had evidence of previous 
HBV or HCV infection, whereas for those working in other clinics the infection rate was 
18.2% of those exposed to HBV and HCV infections; 22.4% had received sharps injuries 
fi'om apparatus and 63.6% had suffered NSIs. Of the 76% of the nurses who faced the 
occupational hazard of exposuie to hepatitis infections, 27.7% had not been vaccinated 
against HBV.
Since nui'ses in the healthcare sector are frequently exposed to the risk of HBV and 
HCV infections, educational progi'ammes on vaccination and post-exposure prophylaxis were 
recommended in order to prevent their infection (Appendix 3: Study 5).
In Palestinian hospitals, occupational safety among MWHs and its relation with the 
MWM there were studied. The level of occupational safety was below standard requirements, 
as protective equipment and clothes were not available for most workers. Over 40% of 
workers sustained NSIs while handling MW. No clear policy existed for vaccination of 
MWHs against mfectious diseases and no medical examination was provided for MWHs 
before or during employment. Only 37.2% were trained in handling MW, and 23.2% were 
working 15 hours or more daily; the majority (56%) spent one year or less in then work (A1 
Kliatib, 2006) (Appendix 3: Study 6).
A study of HCS m haemodialysis units in Egypt concluded that it was their previous 
training, not years of experience, which influenced their knowledge. Despite their claimed 
good knowledge of universal blood precautions, however, the performance of the staff was
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poor; it was even worse in nmses at private haemodialysis units (Kabbash et ah, 2007) 
(Appendix 3: Study 7).
In a Malaysian hospital, the overall prevalence of NSIs among HCS was 23.5%; staff 
nurses had the highest prevalence. In 58% of the cases of NSI, in 27.2% the accident 
happened while recapping the needles. Medical wards reported the highest rate of NSI 
(51.9%). Almost all (92.7%)) stated they threw needles or sharps immediately after use into 
sharps bins, 98.0% did not separate needles fi*om syiinges before disposal, 98.5% did not 
comiect needles or shaips by hand, 94.3% did not recap needles after use, 96.5% stated they 
were awai'e of universal precaution guidelines, and 99.1% knew that NSIs had to be reported. 
However, of those (23.5%) who suffered NSI, only 30.9% reported the incident, 
demonstiating a gap between knowledge and practice. There were statistically significant 
associations between NSIs and age (p=0.01), length of working experience (p=0.001) and job 
categories (p=0.03) (Rampai et al., 2010). The study did not specify whether associations 
were positive or negative.
In five randomly-selected hospitals in Kabul, almost 73% of the 676 HCS reported 
sharps injuries in the preceding 12 months, with little difference between hospitals. 
Gynaecologists/obstetricians were most (96.1%) at risk, followed by surgeons (91.1%), nurses 
(80.2%), dentists (75.4%), midwives (62.0%), teclmicians (50.0%), and 
internists/paediatiicians (47.5%). Of these injuries, the most conuuon were from hollow bore 
needles (46.3%), usually dming recapping. Over a quarter (27.9%) of subjects had not been 
vaccinated against HBV. Basic knowledge about universal precautions was lacking across all 
hospitals (Salehi & Gamer, 2010).
Many injmies had occurred among MWHs in medical research laboratories and
hospitals (Jacobson et al., 1983). In one study, the results had indicated that the actual
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incidence was underestimated since the cleaners did not always report their injuries and the 
hazard associated with exposme of cleaners to MW was found to lead to infectious disease 
(Sam et al., 1991)
In Canada, a study of shaips injuries among hospital support persomiel (laundiy 
workers, cleaners, porters and cential supply workers) had demonstrated that cleaners 
sustained 66% of the injuries and that inappropriate disposal was associated with 55% of all 
injuries (Shiao et al., 2001). The exposure of cleaning personnel to blood and body fluids 
(BBF) had been documented (Memish et al., 2002; Talaat et al., 2003).
Cleaners are very vulnerable because of the prominence of contingent and informal 
work arrangements; people entering the occupation at young ages and continuing working 
beyond the customary age of retirement may be exposed to infectious agents tln ough contact 
with contaminated sharp objects and MWs (O’Leaiy & Green, 2003). In Noiway, the cleaning 
profession also showed a higher rate of morbidity, a higher rate of disability pensioning as 
well as mental health problems (Gamperiene et al., 2003; Gamperiene et al., 2006).
Cleaners represent an important sector in the workforce of healthcare systems, though 
their injuries often pass unnoticed. Their duties include ward cleaning, and the removal and 
disposal of patients’ waste, and of radioactive and biologically contammated materials; most 
of these workers are women (Charlesa et al., 2009).
As with the professionals, the major sources of injury were related to the disposal of 
shaip objects in the waste, resulting in cuts or punctmes to the hand or finger. Cleaners in 
general experience several baiiiers including low literacy skill and low educational standard 
as well as language difficulties (Charlesa et al., 2009).
hi Canada, MWHs in the healthcare setting were at a very high risk of injmy 
compared with other HCS. Their overall injmy rate per 100 person-years was 32.1, as against
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just 13.0. Among these MWHs, inexperienced workers, female workers and those working in 
acute care facilities were at the highest risk of injmy. In ternis of severity, the data suggested 
that most injmies resulted in time lost from work (Alanigir & Yu., 2008).
In conclusion, therefore, it is clear that MWHs working in healthcare facilities are 
exposed to the risk of occupational injmy fr om shaips, and their risk is higher than that of 
other HCS. Clearly, the ramifications of the injmies included time lost from work, 
compensation claims and associated costs, and a negative impact on service delivery. 
Fm'theiinore, the pain, suffering and loss of earnings of the injured and their family as 
consequences of any injmy were important yet difficult to quantify.
3.8 Health and Safety Regulations in a developed country and the United Arab 
Emirates
In this section a review of the health and safety regulations as well as the regulations 
of waste management were compared between the UAE, the target of this study, and the UK 
as an example of a developed countiy.
3.8.1 Regulatory Framework in the United Kingdom
UK Health and Safety legislation has become more comprehensive over the year 
(Townend et al., 2009). Before the 1970s, Statutory Regulations covered many different areas 
of employment including factories, mines and quanies; offices and shops; agiiculture; 
railways; building and constmction sites. Their Regulations had unsatisfactory gaps. For 
instance, some areas of employment covering large numbers of workers, such as the education 
sector, health seivice and road and transport, were not covered by any safety legislation, while 
some types of hazard were not controlled by law.
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This situation was totally changed by the enforcement of the Health and Safety at 
Work Act 1974 etc (HSW Act, 1974). This was designed to ensure that the framework of the 
health and safety legislation dealt with employee welfare and protected all workers.
The Management of Health and Safety at Work Regulations 1999 (MHSWR, 1999) 
explained in more detail the requirements of the HSW Act 1974. Employers were obliged to 
carry out risk assessments. Descriptions were given on how occupational exposures could 
haixn employees.
iI
By contrast, the European legislative stmcture was much more prescriptive in its |
approach, providing detailed descriptions of what was required for the employer to meet the |
legal requirements.
Townend et al., (2009) examined the factors driving the development of health care
waste management in the UK over the past 60 years. The following were the main
milestones.
- In 1948 the National Health Seiwice (NHS) was established. Hospital waste was collected 
mainly by local health authorities.
- In 1971 a Royal Commission on Enviromnental Pollution was created. The Refuse Disposal 
Report (1971) stated that incineration was a practical method for hospital waste disposal.
- Several factors drove the subject of hospital waste into focus m the late 1970s and early 
1980s: mcreasing public awareness, the appearance of the new HIV epidemic, changes in 
legislation and the increasing use of disposable articles.
- In 1982 the Health and Safety Commission (HSC) issued the First Official Guidance 
Document: Safe Disposal of Clinical Waste.
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- In 1988 a legal definition of clinical waste was created for the first time as the Collection 
and Disposal of Waste Regulations.
- hi 2006 the Completion Commission reported that the Department of Health estimated that 
40% of segi egated clinical waste consisted of municipal solid waste.
- The Conseiwative Govenmient of 1979 changed the policy of MWM towards privatization, a 
process which earned its own hazards and risks for public health.
- From 1st April 1996 the Enviromnental agencies took up the responsibilities for controlling 
all existing waste management authorities. (The agencies were strong enough to the extent 
that the director of Green Environmental was sentenced to prison for two waste offences).
- Because all relevant legislation now originates from the European Union, the Framework 
Directive has been amended many times; the latest amendment was approved by the European 
Parliament in July 2008.
- In the UK the Department of Health Technical Memorandum, the best practice guide for 
healthcare waste, took account of the legislation changes that had occuixed over these 
decades.
It should be noted that the study by Townend (above) touched on the current research 
project in its emphases:
“ the laws and regulations for waste management should respond to community needs;
- proper hospital waste management remains a big problem even for developed 
countiies like the UK;
- enforcement of regulations should be giadual because all London hospitals did not 
succeed in segiegating waste at the same time;
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- there is no ideal method for waste management but a variety of methods coexist;
developing a strategy for waste management is difficult because in the UK until now 
such a strategy does not exist;
- the role of Enviromnental agencies is vital in MW management;
- the relationship between the disposals of hospital waste and municipal waste remains 
problematic;
- the transfer of MWM into the private market should be considered cautiously.
In the UK, a basic framework has developed for the protection of the public and 
workforces, as described below.
3.8.1.1 Health and Safety Executive (The Health and Safety Commission-HSC- and The 
Health and Safety Executive merged on 1st April 2008)
Health and Safety standards in the workplace accelerated as a consequence of the 
development of the Health and Safety Commission and Executive after the recommendations 
of the committee chaired by Lord Robens resulted in the Health and Safety at Work etc.. Act 
1974. The Act was intended to set health and safety objectives to be accomplished usmg a 
goal-setting approach.
This move away ftom the prescriptive approach was a reaction to the extensive and 
complex reactive legislation which had been generated in an effort to fill the gaps in the 
existing legislation. The Health and Safety Executive became the enforcing authority for the 
management of health and safety at work. Hence the guidance and enforcement requirements 
for health and safety and for the enviromiient were provided by two different agencies, the 
Health and Safety Executive and the Environmental Agency.
The intioduction of the Management of Health and Safety at Work Regulations 1992 led 
to an increase in health and safety laws in the workplace. These regulations implemented the
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requirements of the European Health and Safety Framework Directive (89/391/EEC) and became 
effective in 1993. Simultaneously a further five Emopean directives were adopted and 
introduced into UK legislation.
Four' of these directives were pertinent to waste management: the Manual Handling 
Operations Regirlations 1992; the Management of Health and Safety at Work Regulations 
1992; the Woriqplace (Health, Safety and Welfare) Regulations 1992; and the Personal 
Protective Equipment at Work Regulations 1992.
In each, the main principle was based orr the use of risk assessment that reflected the 
influence of the Control of Substances Hazardous to Health Regulations (COSHH) 1988 -  
now COSHH Regulations 2002 (as amended).
3.8.1.2 The Control of Substances Hazardous to Health (COSHH) Regulations 2002
The Health and Safety Executive received specialist advice in various fields from a 
wide range of advisory committees, boards and councils. These bodies were concerned with 
the health and safety in a particular industry or sector or with particular* hazards present across 
a range of industrial sectors (HSE, 2007).
The COSHH Regulations provided a framework of actions for corrtrollirrg the risk 
fi'orn a range of hazardous agents: chemicals, phannaceuticals and biological agents. 
However, the COSHH Regulations 2002 were amended several times; it was in the COSHH 
(Amendment) Regulations 2004 that the Maximum Exposure Limits (MELs) and 
Occupational Exposure Standards (OES) were replaced with Workplace Exposure Limits 
(WELs). This replacement was one of the main changes since COSHH came into force more 
than ten years ago.
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Most of the amendments in COSHH Regulations were the result of the need to make 
changes to the list of substances assigned exposure limits. Since 1988 this list more than j
doubled from 30 to 66 and this growth is expected to continue. WELs remains legally 
required but COSHH 2002 avoided the need to revise COSHH every time a modification had 
to be made to the list of substances (HSE, 2005).
Blood-borne viruses are biological hazardous agents which are also defined in 
COSHH. The COSHH Regulations 2002 required an assessment of all the risks to health that 
may result from occupational exposure to these agents.
Appropriate control measures must be implemented to eliminate or minimise these 
potential risks upon the completion of the risk assessment. Employees must be given 
appropriate information, instruction and training on any identified risk.
3.8.1.3 The Management of Health and Safety at Work Regulations (MHSWR) 1999
All employers are obliged under the 1999 MHSWR to conduct a risk assessment of all 
hazardous agents in the workplace that may jeopardize the health of employees and others 
who may be exposed to them.
These regulations have a broad applicatiorr to all areas of work activity. Hence, its 
wide application may lead to an overlap with other regulations; for instance with an 
assessment required under COSHH Regulations. But an assessment conducted to meet the 
COSHH Regulations will suffice, unless the general duties in the MHSWR require more 
actions than those in the specific regulations, so that additional measures must be required to 
meet the MHSWR. Since 1974, legislation to protect both the employee and the work 
environment has giown rapidly (Tables 6 & 7). However, the quick development of European 
Regulations imported into UK legislation and regulations has led to continued demands for 
deregulation by industiy.
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3.8.1.4 The New Waste Framework Directive 2008
111 October 2008 the UK adopted the EU Waste Framework Directive (revised WFD); 
this came into force in December 2008. It consolidated and updated the framework of EU law 
on all aspects of waste, and merged the hazardous and non-hazardous regimes into one 
directive. The directive was scheduled to be implemented by December 2010; the law was 
effective in 2011. The UK revised the EU Waste Framework Directive (WFD) on the 12 
December 2010, in order to promote waste prevention, to increase recycling and to ensure 
better use of resources, while protecting human health and the environment (DEFRA, 2008).
Table 6: Regulations For Health And Safety At Work
Health and Safety Legislation
The Health and Safety at Work etc. Act 1974
The Misuse of Drugs Regulations 1985
The NHS and Community Care Act 1990
The Workplace (Health, Safety and Welfare) Regulations 1992
The Personal Protective Equipment at Work Regulations 1992
The Manual Handling Operations Regulations 1992
The Reporting of Incidents, Diseases and Dangerous Occurrences Regulation 1995
The Health and Safety (Consultation with Employees) Regulations 1996
The Provision and Use of Work Equipment Regulations 1998
The Management of Health and Safety at Work Regulations 1999
The Control of Substances Hazardous to Health Regulations 2002
The Health and Safety Offences Act 2008
Environment and Safety Information Act 1988 update 2008 details Enforcement 
Notes
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T ab le  7; Regulations fo r the environm ent
Environment Legislation
Control of Pollution Act 1974
Control of Pollution ( Special Waste) 1980
Collection and Disposal of Waste Regulations 1988
Control of Pollution (Amendment) Act 1989
Environmental Protection Act 1990
Controlled waste (Registration of Carriers and Seizure of Vehicles) Regulations 1991 
Environment Protection (Prescribed Process and Substances) Regulations 1991
Controlled Waste Regulations 1992
Environmental Protection (Duty of Care ) Regulations 1992
The Carriage of Dangerous Goods by Road (Drivers’ Training) Regulations 1992 
Environment Protection (Prescribed Process and Substances) Regulations 1993
Controlled Waste (Amendment) Regulations 1993
Waste Management Licensing Regulations 1994
Waste Management Licensing (Amendment etc.) Regulations 1995
Special Waste Regulations 1996
The Carriage of Dangerous Goods by Road Regulations 1996
The Carriage of Dangerous Goods (Classification, Purchasing and Labelling) and Use of 
Transportable Pressure Receptacles Regulations 1996
Special Waste (Amendment) Regulations 1996 
Packaging Producer Responsibility Regulations 1997 
The Hazardous Waste (England and Wales) Regulation 2005 
Environmental Permitting Regulation 2007
Framework Directive of Waste 2008, revised in 12 December 2010
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Recently, the Depaitinent for the Environment, Food and Rural Affairs (DEFRA) 
published its Government Review of Waste Policy in England 2011, intioducing an action 
plan in 62 pomts, with the associated delivery timetable. It covered all waste-related areas, 
and detailed both the ongomg and the future actions to be taken in order to reduce the impact 
of cuiTcnt practices on carbon emissions. It also linked these actions to the relevant stage of a 
waste hierarchy (DEFRA, 2011).
One of the sections of that Review addressed regulations and enforcement aspects and 
suggested ways to modernise them. DEFRA announced in Action 43 that it would replace the 
Conti'olled Waste Regulations 1992 so that all premises would face the full cost of managing 
the waste they created. These replacement regulations would aim to make the previous 
regulations easier to use. It was due to be delivered in October 2011.
3.8.1.6 The Reporting of Injuries, Diseases and Dangerous Occurrences Regulations
(RIDDOR) 1995
In the UK, the employer is legally bound, under the RIDDOR 1995, to notify and 
report to the enforcing authority any injury, dangerous occuiTence and industrial disease 
causing an absence from normal work of 3 or more days (RIDDOR, 1995). The accuracy of 
this reporting system is dependent on a number of factors; for examples: the employee 
informing the employer; the capability of the General Practitioner in linlcing the illness to 
work; and good communication with the employer. Thus, the potential under-reporting of 
cases is a disadvantage of this system. Under RIDDOR 1995, occupational exposures to 
bloodboiiie viruses (hepatitis B, hepatitis C and HIV) are reportable to the Health and Safety 
Executive in 2007 as:
1. a dangerous occurTence, if  the exposme qualifies as an ‘accidental release of a
biological agent likely to cause severe human illnesses arrd the soiu'ce patient is knowrr 
to carry HBV;
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2. an over-tlii'ee-day injury, if exposru'e to the bloodbome virus resulted in the worker 
being absent from work for thr ee or more days;
3. a disease, if exposure to the bloodbome vims resulted in the worker acquiring the 
vims.
The minor sharps injuries that occur in the healthcare sector are not reportable because 
they are considered as a low risk. Only major incidents are reportable, including:
- over-tlir*ee-day absences from injury,
- infections arrd dangerous occurrences with biological agents at work,
- incidents arising from work, which could result in the release of a biological agent 
likely to cause severe human illness or blood-bome virirs infection,
- sharps injur ies involving a high risk patient.
Local records should be kept of all such incidents and the underlying cause(s) must be 
investigated and noted. This procedur e facilitates the identification of problem areas and 
allows checks to be made on the effectiveness of control measures already in place (HSE, 
2007).
The Health and Safety Executive had concluded that employers reported only 37% of 
the accidents they are legally required to report (Department of Health, 1994). Nurses were 
more likely to report NSIs (Rogers & Goodno, 2000; NHS-Scotland, 2001; HP A, 2008; Pike 
et al., 2008). However, physicians may not report NSIs if they have concerns that their 
medical practice would be jeopardised if they contracted an infectious disease (Hanrahan & 
Reutter, 1997; NHS-Scotland, 2001). Under-reporting of injmies is well documented (Thomas 
and Murray, 2009)
In 2001 a report showed that most of the reported NSIs involved nmsing staff. 
However, the percentage of reported incidents involving medical and dental staff was 
somewhat lower; anecdotal evidence suggested that this group was inclirred to self-assess and
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not report such injuries, thereby contributing to the apparently lower incidence. But when the 
data were considered as rates, i.e. in temis of the percentages of the total staff in the NHS- 
Scotland, NSIs were shown to be liigher amongst the medical and dental category. These data 
provided evidence of the need to introduce a greater training and awareness of safe practice in 
reporting such injuries particularly for medical and dental staff (NHS-Scotland, 2001).
The Health Protection Agency (HPA) published a study called ‘Eye of the Needle’ 
(2008), which found that a large number of factors, such as the location, the type and level of 
complexity of procedur es as well as the state of the patient, made it difficult to prevent NSIs 
occurring during a medical procedure. However, this study also found that ensuring that these 
incidents were monitored and their particular circumstances analysed was vital in order to 
identify common factors leadmg to this type of injury.
Therefore, employers are under legal obligation to implement control measmes to 
ensure that adequate sur veillance and specific interventions are taking place and contr ibute to 
reducing the number of NSIs sustained by their staff. In addition, they are required to keep 
up-to-date with the newest safety devices available and to assess how useful these innovations 
might be in their own context (HPA, 2008). This study concluded that training and education 
were one of the keys to reducing the number of NSIs, as most of the hrjuries sustained after 
medical procedures, and when disposing of the sharps, could have been avoided if universal 
precautions had been applied. Most of the injuries sustairred in this manner could therefore be 
avoided through unproved education and training which the employer is under legal 
obligation to provide: this way, HCS would be fully aware of both the procedur es to follow to 
avoid being exposed to blood-borne virnses, and the measures to be taken if there are exposed 
(HPA, 2008).
3.8.2. Regulatory Framework in the United Arab Emirates
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In the UAE the Ministiy of Labom* introduced the legislation on Health and Safety at 
Work, No. 32/ 1982 to apply on matters relating to work relations, while the prevention of 
work-related hazards is based on the Federal Law No. 8 / 1980. The Health and Safety at 
Work legislation consists of 29 Acts.
The important five Acts related to Health and Safety in the Workplace can be summarized. 
The employer must:
1- provide the tools necessary to protect the employee from work-related hazards, 
injuries, fire hazards and occupational diseases. Included in this context is the 
proper application of pre-employment and periodic medical examination;
2- ensure that the workplace is equipped with suitable caution signs in front of 
hazardous places;
3- inform and explain to tire worker the kind of occupational hazard involved 
before starting work; and when necessary to provide all mfoiination, 
instmction, tiaming and supervision to enable employees to undertake their 
normal duties without risk to their own health and safety, or to others’ health;
4- provide a first-aid-trained person and first-aid boxes in the workplace;
5- take necessary precautions in the work environment to ensure that health and 
safety measures protect the workers.
3.9 Medical Waste Regulations and Processes, an Overview
3.9.1 In the United Kingdom
hi the UK, MW and the way it must be handled are closely regulated. Applicable 
legislation includes the Environmental Protection Act 1990 (Part II), the Waste Management
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Licensing Regulations 1994, and the Hazardous Waste Regulations (England & Wales) 2005, 
as well as the Special Waste Regulations in Scotland.
Strict controls of MW ensuie that it is managed safely and is recovered or disposed of 
without banning the human health or the environment. Under the Environmental Protection 
Act (EPA) 1990, it is unlawful to deposit, recover or dispose of controlled (including clinical) 
waste without a waste management license, contrary to the conditions of a license or to the 
tenus of an exemption, or in a way which causes pollution of the environment or hann to 
human health. Contravention of waste controls is a criminal offence.
Section 34 of the Act places people concerned with controlled (including clinical) 
waste under a duty to ensure that the waste is managed properly, is recovered or disposed of 
safely and is only transfeiTed to someone authorised to keep it. Householders are exempt in 
respect of their own household waste (Environment Agency, 2009).
The Special Waste Regulation 1996 was made under Section 62 of the EPA 1990 to 
implement the European Union’s list of hazardous waste. It revoked and replaced the Control 
of Pollution (Special Waste) Regulation 1980 and its main purpose was to provide an 
effective system of control from production to final disposal or recovery. The regulation 
stipulated generic types of wastes and considered the constituents as well as the properties 
which rendered them hazardous (Environment Agency, 2009).
In July 2005 the Hazardous Waste Regulations replaced the Special Waste 
Regulations and introduced new definitions of hazard for infectious and phaiinaceutical 
wastes. Wastes with substances containing viable micro-organisms or their toxins which are 
known or reliably believed to cause disease in man or other living organisms are defined as 
hazardous wastes (Environment Agency, 2009). The Hazardous Waste (England and Wales)
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Regulations 2005 and the Hazardous Waste (Wales) Regulations 2005 were amended on 6 
April 2009 and 18 November 2009 respectively.
3.9.2 In Europe
Wastes are defined by the European Waste Catalogue (EWC) Codes. EWC Codes are 
six digits long, with the first two digits defining the over-arching category of waste, the next 
two defining the sub-categoiy, and the last two defining tlie precise waste stream. Clinical 
waste comes under the "18" codes, for example: "18 01 01" coiTesponds to healthcare waste 
(18), from humans (01), that is sharps and not infectious (01).
3.9.3 In the United States of America
Most of the MW generated there is regulated at state and local levels. State regulations 
generally cover potentially infectious MW, sometimes refeiTed to as regulated MW. MWs 
generally fall into one of four categories:
- hifectious;
- Hazardous;
- Radioactive;
- Phaiinaceutical.
hi the USA the Universal Precautions and the Standard for Bloodbome Infections 
were issued in 1987. hi November 2000, the use of safer devices was controlled by the law 
when the Federal Needlestick Safety and Prevention Act came into effect (Sagoe-Moses et al., 
2001).
3.9.4 In the United Arab Emirates
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The UAE being the main object of the study, this section will describe in some detail 
the legislation and policies relevant to MWM and the critical evaluation will be treated 
separately in sections 3,9.5 and 7.5.
3.9.4.1 Introduction
In 1992 the UAE approved and ratified the Basel Convention on waste management 
and assigned the Federal Enviromnental Authority (FEA) to implement the convention in the 
UAE. In order to implement its commitments in the convention, Federal Law No. (24) 1999 
concerning the Protection and Development of the Enviromnent was introduced which 
included one chapter about Handling of Hazardous Substances, Hazardous Wastes and MWs. 
Additionally, a regulation was issued in 2001 as part of the Executive Order of the Law. 
According to Ai ticle 62/1 of this Law, "no public or private party or qualified or unqualified 
persons are allowed to import or bring, bury or dispose hazardous wastes in any foim in the 
environment of the UAE". Trans-boundaiy movement of hazardous wastes is controlled by 
the Federal Environmental Authority (FEA) through a system of peimits. In 2002, the FEA 
Board issued a directive harming the movement of hazardous wastes across the UAE’s 
boundaries.
In the Emirate of Abu Dhabi, the Enviromnent Protection Division (EPD) was made 
responsible for waste management; it works in cooperation with the FEA when hazardous 
wastes are exported fiom this Emirate.
3.9.4.2 Waste management
The Federal Law No. 24 (1999) was entitled “Handling of Hazardous Substances and
Wastes and MWs”. It set standards of control specific to the handling operations of hazardous
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substances and wastes and their disposal in an appropriate manner, consistent with the Law, 
regulations and regional and international agreements (conventions). It included setting 
restrictions on the import of hazardous wastes into the country or their disposal ultimately 
there in any way or foiin.
3.9.4.3 Regulation concerning handling of hazardous substances, hazardous wastes and
medical wastes
This provided the general requirements and rules for the management of hazardous 
wastes with regard to: their generation; their collection and storage; their transport; their 
tieatment and disposal; reusable wastes; non-reusable wastes; waste minimization; monitoring 
programmes and liability. It also provided the general requirements and rules for management 
of medical wastes (MWs). This regulation provided classifications of hazardous wastes and 
MWs and set out the requirements for segregating hazardous substances and for determining 
container type. The Emirate of Abu-Dhabi still lacks a properly designed hazardous waste 
landfill or hazardous waste mcinerator. However, Abu Dhabi’s most significant legislation on 
waste management was the issue of Local Law No. 21 of 2005.
Moreover, in 2009 the Envhonment Agency of Abu-Dhabi introduced the Abu Dhabi 
Environment, Health and Safety Management System Regulatory Framework (EHSMS), 
Code of Practice 16 on Waste Management (EHSMS, 2009). The EHSMS in general brought 
in requirements on waste classification, waste generators, environmental seivice providers, 
waste management facilities, government, buffer and safety separation distances, as well as 
monitoring and reporting protocol for waste. This aimed at assisting in the achievement of the 
objectives outlined in Local Law 21, 2005 relating to waste management in the Emhate of 
Abu Dhabi while addr essing environmental issues tlmough improved resomce management 
(EHSMS, 2009).
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3.9.4.4 Local Law No. 21 of 2005 concerning waste management in the Abu- Dhabi 
Emirate
The Management of waste is an evolving and dynamic issue in the Emhate of Abu- 
Dhabi in these days. The Local Law No 21 of 2005 for Waste Management outlines the 
responsibilities of the competent authority and of the concerned parties, their provisions for 
work procedures, their responsibilities for storage, transport and disposal facilities, and the 
responsibilities of services providers and those authorities which undertake 
enforcement/inspection, penalties and final conclusions.
3.9.4.5 The Health Authority Abu-Dhabi policy and regulations for medical waste 
management
The purpose of the authorities’ policy is to provide direction and guidance to 
healthcare facilities (HCFs), to manage their MW appropriately according to the UAE Federal 
law, the Health Authority Abu-Dhabi, and the Municipality iirles and regulations, and with 
minimal risk to their HCS, patients, visitors and MWHs (Health Authority of Abu-Dhabi, 
2005).
3.9.4.Ô Policy statement of the Authority of Abu-Dhabi
The Health Authority of Abu-Dhabi introduced the following directives to manage the MW in 
the Emirate;
1. HCFs in the Emirate of Abu Dhabi should follow the UAE Federal Law and local 
enviromnental and health regulations when planning and implementing treatment and 
disposal for the wastes they generate.
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2. All HCFs have to abide by Law No. 21 of 2005 for waste management in the Emirate 
of Abu Dhabi and Schedule 3, Amendment No. 31 (2001) of the Federal Law No 24, 
1999.
3. The management of each HCF shall be responsible for ensming good waste 
management practices in their premises.
4. Every HCF shall provide the required resources for proper waste management at its 
premises. The HCFs should recmit or designate staff to have overall responsibility for 
the waste management of the facility. The designated staff must have this 
responsibility.
5. HCFs’ management should provide adequate support to the designated person, 
providing him with the necessary equipment, material, and work space.
6. It must be demonstr ated that contmuous training is provided to all HCF staff involved 
in this process, especially to the housekeeping staff and cleaners, whether directly 
employed by the HCF or outsourced by the HCF. The record of their training must be 
maintained. This tr aining must include the demonstr ation of the colour-coded bags by 
the company for the purposes of familiarization wliich will help the staff in the process 
of implementation. The management of clinical waste must be included in the 
mandatory annual training plan by each HCF.
7. HCFs should have a log book, properly completed for tire pmpose of tracking and 
maintaining a record of all disposed MW. The log book must include the following 
infonnation about the waste: the date and time of its collection, its name, its type, its 
weight and the names and signatures from both responsible parties (i.e. the people 
designated by the relevant HCF and by the waste collection company).
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8. Specific clinical wastes must be disposed of under the supervision of the HCF- 
designated staff and a record has to be maintained. These clinical wastes include 
anatomical, pathological, pharinaceutical, genotoxic and radioactive wastes.
9. HCFs must choose carefully the companies handling, collecting, transporting and 
disposing of the waste, because the waste generator is held dhectly accountable for 
ensuring that all stages of transportation and disposal are canied out in a safe and legal 
rnamier.
10. HCFs must develop written policies and procedures for the handling and disposal of 
wastes generated by their internal operations. These policies and procedures must aim 
at safeguarding all then internal and external customers, and at ensuring tire 
contracting company responsible for waste collection, handling and disposal is 
licensed.
11. There must be a bi-amiual meeting with outsourced contracting companies who are 
providing manpower resources to the HCF and also the outsourced companies who are 
collecting, transporting and disposing of the waste. All the issues or concerns observed 
during the inspection must be discussed with them and the ways for improvement 
must be identified and implemented.
12. Each outsourced company must have staff recruitment criteria and these criteria must 
be reviewed and discussed during the contract. The recrnitrnent practices for the 
cleaners should be reviewed and the cleaners must be able to communicate in English 
so that tr aining can be provided to them.
13. All HCFs’ staff, including waste handlers, should be immunized for Hepatitis B.
14. Waste generated by HCFs should be colour-coded following the procedure section 
below (developed according to UAE Federal Law and municipality regulations).
15. All packaged MW should be marked with a biohazard symbol.
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16. The Health Authority Abu-Dhabi mandates that all HCFs in the Emirate of Abu-Dhabi 
abide by this policy. Inspection will be conducted for this purpose and appropriate 
penalties for non-compliance, if relevant, must be applied.
This policy applies to all waste generated by HCFs in the Emirate of Abu-Dhabi. It is 
tlie responsibility of the HCFs’ management to ensure that policy is properly implemented. 
Furthermore it is the responsibility of all staff working in a HCF to abide by the policy and to 
follow the waste management policies and procedur es of the HCF they work for.
3.9.4.7 General requirements for healthcare facilities
1. HCFs must allocate staff for waste management who have the proper qualifications to 
fulfil these tasks and these must cany the overall responsibility for the waste 
management programme. Their duties’ components include:
• organizing ongoing initiatives for the supply and use of environmentally- 
friendly products and procedures and for developing strategies for reducing, 
recycling and correctly storing and disposing of all MW;
• consulting the HCF management on all waste-related issues;
• cooperating and communicating with Infection Control staff. Safety and 
Security staff and Environmental and Occupational Health staff in the 
management of the progr amme;
• informing the management and employees about the hazards for humans and 
the enviromnent from MW and about the appropriate actions to avoid them. 
Communication/awareness should be organized tlirough seminars, brochures, 
posters, and other standard communication tools;
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• contl’olling and optimizing the processing of wastes within the HCF, starting 
from the place where they are created until their final destination (all should be 
documented);
• reporting to tlie HCF management regularly, at least annually, regarding 
deficiencies, actions taken and recommendations.
2. HCFs must ensure HCS are trained in the proper waste management practices.
3. HCFs must conti act with a licensed company to handle and dispose of the waste they 
generate.
3.10 Comparison between the UAE and the UK regulations
3.10.1 Introductory elements, key questions and observations
In the following sections a comparison of the regulations in the UK and the UAE 
concerning the themes relating to the study was made. After suiveying the relevant legislation 
in each country and bringing them together (Appendix 26), the available items of information, 
whether from theses, reports or other documentary evidence from different authorities, were 
compiled to assess the following:
- what type of provisions for MWM were available; 
assess how MWM was helpful;
- check how compliant healthcare facilities were with MWM;
- identify possible gaps and their potential consequences in MWM.
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To facilitate the comparison between the two countiies, the compiled infonnation was 
processed in a spreadsheet (Appendix 26). The first column of the table included themes 
which were relevant to health and safety in tlie workplace, to waste in general and to MW in 
particular. The second and third colmims provided infonnation on whether these two 
countiies made provisions in their legal system for offering guidelines in these areas. The 
laws or legal documents mentioned in each of the last 2 columns were not intended as an 
exhaustive list of the cunent applicable regulations. Moreover, the mere existence of 
provisions in both countiies for the same item did not mean that those provisions were 
equivalent, were providing as much detail as each other, or were being applied.
The aim of this comparison was to evaluate the UAE regulations, using the UK Health 
and Safety Laws as a basis for comparison - in order to evaluate critically the UAE 
regulations. Studying cunent and past UK practices and problems has been a way to gain 
another insight and a different perspective on the UAE regulatory system as a whole. This 
comparison later became a tool to highlight points which might need more reflection to talce 
this study fuither, thereby leading towards possible recommendations implementing viable 
systems in the UAE or towards future research to fill in existing gaps in knowledge and 
practices.
3.10.2 Selective comparison
When going tlnough the UAE legislation, tlnee main levels of recoimnendations were 
identified: (i) regulations belonging to the procedural level at best, but sometimes merely 
listing elements, describing actions, tasks, making recommendations on particular points (as 
examples, the classification of waste and the ways to segi'egate); (ii) regulations refening to 
ongoing processes which required a system in place to be meaningful and effective, and to 
reach their objectives (example include the reporting on waste from generation to treatment,
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or the evidencing of ongoing training); (iii) other recommendations which related more to 
principles to be followed when setting up systems or preparmg particular* procedures (an 
example is the putting in place of systems for protecting the environment).
In the following section, thi*ee items were selected for comparison among those 
covered by UAE legislation because of the nature of the problems they highlighted, the 
importance they had in this research, and the different levels to which they belonged. They 
were:
- waste segregation practices in themselves and in relation to enforcement aspects,
- administr ative aspects and repor*ting and documenting issues, 
enviromnental considerations.
3.10.3 Waste management
In the UK, despite the sheer volume of the legislation relating to waste management 
which detailed a number of practices, classifications and recoimnendations to follow and 
provide guidance for many of the points under scr*utmy in this research, the documentation 
available indicated that, not only were segregation and colour coding not being applied 
strictly, but also that another paradoxical situation had been gradually appearing and endm ed 
in several NHS hospitals. Segregation guidance is known but the HCFs’ liability for the 
incorrect disposal of different types of waste encouraged the personnel in charge to apply 
specifications concerning infectious waste to waste more properly classified and treated as 
domestic or* general waste. A ‘fail-safe’ strategy was thereby created which ‘increased the 
cost, volume, handling and enviromnental impact of WM’. Criminalising non-compliance was 
therefore harming good practice, whereas it had been designed to deter offenders (Edgar,
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2002). As confîmied by the RCN in their document Freedom of hifonnation report on waste 
management, 2011, cuiTent practices displayed “inappropriate and overuse of the infectious 
waste stream resulting in uimecessary financial cost to NHS organisations” (RCN, 2011).
The results gathered in this thesis showed that, in the UAE, existing recommendations 
tended to be overlooked in many ways and that some hospitals segregated only two kinds of 
wastes (general and medical). In the UK, a detailed legislation associated to strong penalties 
for the mismanagement of waste encouraged supposedly more law-abiding hospitals to 
segregate their waste from sources with caution, as minimally as in the UAE hospitals which 
segregated least among those in this research.
One of the key recommendations made in the RCN report was that “waste 
classification and segregation procedures and the use of robust audits to support compliance 
should form part of the health care facility’s enlianced waste policy and therefore become a 
strategic objective at board level. This would improve classification and thereafter segregation 
of medical waste supporting the greater emphasis on communication and education of staff’. 
Presumably, this recommendation could be transposed easily to any UAE HCFs without much 
change in the wording.
3.10.4 Reporting and documenting
When the provisions existing in tlie two countries were considered, the documenting 
of events, procedures or incidents did not feature prominent in the UAE’s legislation. When 
looking for key words (such as “monitoring”, “reporting”, “recording”, “documenting”, 
“evidencing”, “logging”, “following up” and possibly “auditing”, “assessing” or “appraising”) 
relating to an administrative tr ail for documenting continually the process of pur suing or 
preventing problems, one of the rare mentions related to the tracking of disposed MW, when
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the HAAD stated that all HCFs should have “a log book, properly completed...” (Policy 
Statement, 2009); a second occuiTence of one of those terms relates to training and the fact 
that HCFs have to “evidence ongoing training” (Policy Statement, 2009). References needed 
to be made to the Federal Law No8/1980, which provided for labour* in general, to find 
additional recommendations about systematic reporting (particularly with regard to 
employees’ health monitoi*ing, and to the reporting of occupational diseases or injur*ies).
However, the lack or patchy nature of some statistics and categories implied the under­
reporting of injuries or incidents, and the absence of a significant culture of reporting and 
documenting those events (NHS-Scotland, 2001; Bailey & Gossage, 2008; Thomas & 
Muri'ay, 2009).
hi the UK, however, the legislation on the various reports legally requested fiorn 
HCFs is more developed, and records or logs must be kept. RIDDOR 1995 is a good example 
of the kind of demands put on hospital departments with regard to the reporting of injuries. 
Although these requirements are legally bindmg, under*-r*epor*tirig remains a potential 
diawback to this legislation and does indeed happen, as is documented in reports mentioned in 
this study (section 3.8.1.6). The key words referred to above are mentioned in British laws 
and regulations, and echoed in reports and studies led by the healthcare community. This kind 
of culture does exist, however inconsistently applied, or disregarded.
3.10.5 Addressing environmental issues
In the UAE, the legislation does mention those concerns and the need to address them. 
At least one internal policy mentioned that reducing the “risks of contamination to the 
enviromnent” was one of the purposes of its waste management policy; it also linked the 
activation of the segregation system from the source as a way to minimize enviromnental
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pollution. In addition, the AD EHSMS on waste management had the environment as a focus 
and, in its Code of Practice, described a waste hierarchy as well as the need to have a resource 
management policy. Some of the hospital policies refened to several of the steps included in 
the waste hierarchy, specifically minimizing the generation of waste and recycling.
Generally, the environment is a recuiTing concern in current legal texts and can be 
found in all of the regulations and policies which were consulted for this study.
Some of the recommendations are to be found in legislation specifically concerned 
with environment protection, like Federal Law No24, 1999. However, choosing this angle to 
develop sustainable practices in HCFs would then require a specific effort at some point in the 
chain to create a stronger link with the health sector in order to have a bigger impact on health 
workers and MWHs.
The UK has regulations addi-essing tliose problems (such as die EPA 1990) and has 
been incorporating European Directives. However, reports like the Freedom o f Information 
Report on Waste Management (RCN, 2011) have highlighted the unnecessary quantities of 
waste produced by HCFs, emphasizing the need not only to segregate properly but also to 
minimize the generation of waste at source.
3.10.6 Conclusion
Whether or not there are provisions in countries’ laws does not necessarily ensure that 
good practices are being applied consistently throughout an industry, regardless of the state of 
development of the country.
Legislation being enforced on institutions sometimes hamis practices contrary to its 
intention. In the case of the UK, many laws are in place with penalties for those who do not 
comply. In the UAE, however, although inspections and penalties are prescribed for
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offenders, they do not seem to be consistently applied as the lack of hospital policies 
regarding particular matters seemed to reveal.
Thus, these circumstances require further study towards making suggestions for 
improvements in the UAE, using both the positive and the less successful choices made by the 
UK. The implications for the UAE will be discussed (Chapter 7, section 7.3.3.1.)
This selective comparison highlights the kind of issues to be addressed both in legislation 
and at grass root level in the UAE to promote a safe working enviromnent, managed 
according to a sustainable strategy, in order to prevent health and safety risks and hazards and 
protect both the workers and the environment.
However, this progress has to be built on existing provisions and one of the salient 
issues is that no single body issues all the health and safety legislation in the UAE: it is issued 
at Federal and Emirate levels by a number of organisations; this becomes a problem when 
reviewing all relevant provisions and aiming at understanding and implementing them. 
Moreover, these laws also mentioned the need to comply with regional and international 
agreements and conventions.
As could be expected, comparing provisions made by a developed country like the UK 
to those of a rapidly developing comiti'y such as the UAE highlights the imbalance in temis of 
volume, detail and complexity. As was seen, this led to a drawback that the HSW 1974 was 
meant to addiess. The UAE provisions concerning the healthcare sector are found in laws that 
have a broader application than to this industiy only. Hence, more provisions would be useful 
in order to addiess specifically the prevention of risks and hazards in this sector, but only after 
assessing the cuirent needs in order to target real gaps, thus avoiding the proliferation of laws 
which led to the issue of the 1974 Act. Interestingly, this is what Defra is plaiming to do for
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the UK: Action 48 of its 2011 Action plan aims at “supporting the Environment Agency in its 
move towards a more sectoral-based approach to regulation whereby fonns and guidance can 
reflect the particular needs of a sector or activity” (Defra 2011).
3.11 An overview of occupational health and environmental health in the United 
Arab Emirates
3.11.1 Introduction
The UAE is a rapidly developing counti'y and advances have been made in many 
fields in both governmental and private sectors. These hnprovements have resulted in an 
increased demand for labour forces to accomplish fast development (M of Eco, 2009). The 
UAE, represented by the Ministry of Health, has recognized the importance of occupational 
health and safety for those workers. The rapidity and diversity of industrial and agiicultural 
growth engaging ever more manpower make it essential for occupational health services to be 
established in both goveiinnental and private sectors (M of F & I, 2009). Just after the 
declaration of the UAE as a federal union in 1971, a directorate of Preventive Medicine was 
established in the Ministry of Health (M of H, 2008).
3.11.2 National laws and regulations in the field of occupational health
The occupational health system applied in the UAE is based on specific laws and 
regulations:
1. Federal Law no. 8 (1980) regulation of work in which its 5* article deals with 
"workers safety and health and social care". It mentions clearly the obligations of the 
employers towards their employees for occupational accidents and diseases.
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This Law also provides instnactions for compensation when work incapacity results from 
work-related diseases and accidents.
2. Directive no. 32 (1982) issued by the Ministry of Labour and Social Affairs covers the 
ways and measures to be taken to protect the workers from occupational hazards.
3. Directive no 37/2 (1982) issued by the Ministry of Labour and Social Affairs covers 
the medical seivices to be provided by the employer.
4. Directive no. 11 (1989) about the organizational structuie of the Ministry of Health 
places the Occupational Health Department under the cover of the Directorate of 
Disease Control.
3.11.3 Ongoing activities of the occupational health department
1. Medical activities
pre-employment medical examination;
medical examination of some groups of workers selected during field 
visits;
consultations in the field of occupational health for different sectors of 
occupational activity;
medical consultations of workers in primary healthcare centres.
2. Field activities
Specialist medical staff and their assistant paramedical staff accompany the field visits 
and inspections made by the teams from the Mmistry of Labour and the Municipality. The 
inspection duties include:
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inspecting the environment and monitoring hazards; 
assessing the health services provided by the employers; 
observing eating and living places of the workers;
selecting any workers over-exposed to certain hazards for further 
medical examination in the occupational health clinic.
3. Training and education
educating all personnel ûom different industrial sectors about the 
concept of Occupational Health and its application methods;
- organizing First Aid courses in order to obtain coverage of at least 
ONE trained worker in each workforce.
4. Research and surveillance
- to establish a database of occupational hazards in the industi ial and 
agricultural establishments;
to obtain preliminary data on occupational injuries fi'om emergency 
hospital departments;
to obtain preliminary epidemiological figures for occupational diseases 
tlirough the medical examination of workers exposed to occupational 
hazards.
3.11.4 Present constraints on implementing occupational health services
Most of the industrial establishments in the UAE are of medium or small sizes. 
However, the lack of a filing system and a notification strategy for occupational health and 
accidents, especially in medium and small organisations, makes it difficult to obtain reliable 
and representative epidemiological figmes concerning occupational accidents and diseases.
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Features in the UAE such as climatic conditions make the adoption of certain 
individual protective measures impracticable. In addition, the multicultural origin of the 
manpower and the resulting linguistic baniers may cause educational and training 
programmes to be sluggishly implemented.
3.12 Management system
Hospital managements must addiess the immediate and long-term impacts of MW, 
particularly shaips, on the environment. So the systematic way the hospital manages the 
processes of its environmental practices such as MW handling must be demonstiated. The 
management must serve as a tool for improving enviromnent-friendly perfoiinance by means 
of improved health perfomiance practices.
Hospitals must look towards gaining benefits through benclunarking against best 
practices followed by organizations in different sectors of the economy. This is facilitated 
thi'ough the allocation of resources, the assigmnent of responsibility and the ongoing 
evaluation of practices, procedures and processes. Continual improvement of the system is 
one of the most important functions of the management system, hr this matter, best practice is 
the key: the ongoing review of cunent practices is the only way to ensure that best practice is 
consistently followed (Baillie, 2008).
A management system is a fiamework of processes and proceduies for ensuring that 
an organization can fulfil all tasks required to achieve its objective (BS, 2004). Many 
organizations have used management systems to assess their environmental perfoimance; they 
thereby ensme that cunent perfomiance will continue to meet the legal and policy
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requirements for achieving future enviromnental and economic goals. Examples of 
management systems are:
• ISO 9001 Quality Management;
• ISO 14001 Environmental Management systems;
• Occupational Health and Safety and Management Systems - Specification; OHSAS
18001;
• ISO/IEC 2700 Infomiation Secmity Management;
• SA8000 Social Accountability.
The environmental management system (EMS) is usually flexible and does not require 
the organizations necessarily to retool their existing activities (BS, 2004). The EMS can 
establish a management framework by which the organization’s impacts on the environment 
can be systematically identified, measured and reduced (BS, 2004). The purpose of an EMS is 
to develop, implement, manage, coordinate and monitor coiporate environmental activities to 
achieve two goals: compliance and waste reduction (Porter, 1991; BS, 2004).
Historically until the early 1990s, the concept and activities relatmg to the introduction 
of EMS to industry for the pursuit of environmental goals were commonly considered as 
opposing sound business strategy (Porter, 1991). In 1996, the International Organization for 
Standards released the standards, and books condensing these standards appeared in the 
popular press. The ISO 14001 was based on the successes of the quality standard ISO 9000. 
The new standards replaced the numerous and often conflicting sets of criteria found in 
various countries (Porter, 1991). The ISO 14001 EMS helps an organization achieve its own 
environmental objectives (BS, 2004). The advantages and limitations can be summarized.
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3.12.1 Advantages ofEMS; ISO 14001
These include:
- it is relatively easy to implement as it has fewer requirements than other management 
systems (see Section 3.11) which might cause problems in the implementation; and it has 
advantages such as legal compliance and an mteiiiationally-accepted accreditation system 
(Chen, 2004);
- it covers environmental protection, measures savings, increases staff contribution to 
company improvement including productivity, and benefits from adopting a holistic 
approach (Hughey et al., 2003);
- it is veiy accountable, puts process in place, and is an intemationally developed 
system (Hughey et a l, 2003);
- the cost of certification is small considering the returns on infoimation and teclinology 
that aid advancements in the industiy (Riddiford, 2002);
- it improves staff commitment and morale, highlighting their contribution to presei-ving 
the global ecosystem and it increases the tiansparency of the company’s activities 
(Srinivas & Yashko, 1999).
I
3.12.2 Limitation of EMS ISO 14001 j
These include:
- the expense of accreditation and the amoimt of papeiwork involved (Hamner, 1997;
Hughey et a l, 2003). Apart fiom the cost of implementation, it is difficult for 
organizations to start and a long time is required for tiainmg and implementation 
(Chen, 2004).
Clearly, therefore, the advantages of EMS ISO 14001 outweigh the limitations.
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The following chapter describes the methodology applied in the present study for 
identifying the hazards and risks from shaips injuries among HCS and MWHs during the MW 
process.
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CHAPTER 4
PILOT STUDIES: METHOD, RESULTS AND COMMENTS
In this chapter the methods, results and comments of the pilot studies are presented in two 
subsets of data. The first subset was from field visits to the 5 hospitals to obtain basic information, 
using formal interview methods with hospital directors, occupational health and infection control 
section heads, nurses, and MWHs; as well as observation (Appendices 10 & 11). The second subset 
was derived from a questionnaire conducted with HCS and MWHs in one hospital.
4.1 Field visit
After receiving the SEHA’s approval letter (Appendix 9), pilot field visits were planned and 
carried out to the five hospitals during a period of one month between September and October 2008. 
At each hospital, a meeting was held with the Director of the hospital to obtain approval and assistance 
to carry out the study and the field visits. Then the researcher worked directly with the relevant 
department to obtain the required infoimation available with them.
4.1.1 Methods
In informal interviews with directors, fom* key questions/ areas of enquiry were described 
(Appendix lOA). In a meeting with the heads of the occupational health departments and the infection 
control sections in tliree hospitals, paiticipants were asked to explain procedures for reporting the 
incidents and accidents regarding sharps injuries and their methods for recording them (Appendix 
lOB). To ascertain the existence of any training programmes for improving the awareness of HCS, 
further inteiviews were conducted (Appendix lO.C) with two senior nurses (one from an accident and 
emergency department and one fr om a surgical ward) and with five MWHs.
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Participants were at all times informed of the pmpose of this visit and asked for their consent 
to participate, which was provided in all cases. The aim was to gain a knowledge base and to 
imderstand the management of MW in relation to sharps injuries diuing the process of MW disposal in 
those hospitals. The objective was to assess the current practice for MW and the sharps injuries to 
HCS and MWHs.
The nurses were asked if they had any knowledge of the hazards of MW, if they Icnew about 
the segregation of such waste, and if they had attended any training programmes or courses. The five 
MWHs (Appendix lO.C) were asked what training progi ammes for the handling and collection of MW 
had been given, hi each of the interviews, a written summary of their responses was made.
This visit facilitated the acquisition of a sound background on the MW procedures, the data 
for sharps injuries among the HCS and MWHs, the training progiammes and the recording systems for 
incidents and accidents in hospitals in the Emirate of Abu-Dhabi. This background information helped 
to identify the types of methods to be used in the data collection for the main study (Chapter 5).
4.1.2 Results
The results and the comments of the field study are below,
a) Hospital directors’ responses
The directors stated they used the govenmient policies regulating the complete process of MW 
management. Each hospital had its internal policy for MW disposal. For example, the five hospitals’ 
laboratories used autoclave or chemical disinfection when disposing of their liquid waste. Moreover, 
one of the hospitals had its own incinerator. It was used in particular for the disposal of pathological 
and phannaceutical waste for that hospital as well as for another hospital in the Abu-Dhabi health 
district.
For segregating the MW, all hospitals had their own proceduies. Some hospitals used some 
kind of colour-coding system, but the colour-codes were not identical.
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The wastes were collected from wards, patients’ rooms and operating and emergency sections 
and ti'anspoited to the waste stores located outside the hospital. These rooms were air-conditioned.
Thereafter specialised contiacted companies transfened the wastes in special vehicles for 
disposal in stores located far from populated areas. Only two companies provided the MW disposal for 
all five hospitals. Each company had an office inside the hospitals and an on-site supeivisor. Each had 
its own MW tieatment procedures.
b) Responses of the heads of occupational health and the infection control section
Immunization was perfoiined against viral hepatitis B for all personnel handling waste in the 
hospital; there was also post-exposure prophylactic treatment and medical suiveillance. Moreover 
there was a provision for the continuous monitoring of workers’ health and safety to ensure that 
correct procedures for handling, tieatment, storage and disposal were being followed. During the 
training programme in health and safety, the hospital stated it ensured that workers knew and 
understood the potential risks associated with MW, the value of immunization against HBV, handling 
and collecting the waste and the importance of consistent use of PPE.
For documenting shaips injuries, all incidents, accidents and cases of infection or poisoning 
resulting fr om exposure to handling of MW, occurring to the staff working in the hospital, should be 
recorded as paper reports. This was done by completing a form, provided from the hifection Control 
sections, for reporting incidents and accidents, which should be reported immediately by a victim. 
This form was to be either completed or checked by the senior nuise or the nurse in charge who had 
been trained to report those incidents and accidents.
c) Responses of Nurses and MWHs
The senior nurse stated she knew about the hazards and segregation fr om what she had learned 
during a half-day course in health and safety the previous year. She had also attended a one-day course 
on how to report an occupational injury. The junior nmse had attended a two-hour course on how to
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handle syringes and needles after injections. This training was limited, requiring reinforcement on a 
regular base.
The MWHs responded through their supervisor (in Hindi) because of their inability to speak 
English. They claimed to have received training programmes before coming to the UAE. After arrival, 
they had attended general intensive training programmes in how to han die and collect the waste in the 
hospitals. Only one of the workers was receiving specialist training in how to handle and collect MW 
in particular.
During the walk-through inspection visit, there was an opportunity to take photographs of 
MW collection, storage and transportation in some places in the hospitals (Appendix 12). The 
photographs included some workers who were mostly expatriates from India and had been given 
special training and courses in health and safety and in handling and collecting the MW.
At the end of the field visits, the hospitals provided some documents about MW management. 
They covered the regulations, segregation, collection, storage, transportation and disposal and data on 
sharps injuries.
However, only one hospital provided data on sharps injuries, covering only NSIs, which had 
been documented and recorded during 1997-2006 (Figure 1, Table 8).
Figure 1: The reported incidence of NSIs in hospital 3 in Abu-Dhabi, 2006
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For the NSIs of the HCS and MWHs in hospital 3 (Figure 1), the highest number was within 
the nursing staff category. No explanation was given by the hospital. However, the nurses formed the 
largest group of staff and were probably the group most frequently exposed to the risk. Hence, if 
expressed as the rate per 100 staff or per hours of exposure, their risk was probably much less 
exceptional.
Table 8: ISline-year annua data for NSIs in a hos pital in Abu-Dhabi
YEARS 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 TOTAL
No. Of
Cases
23 40 11 18 30 29 36 45 68 44 344
For these annual data, again, it would be helpful to know the number of the staff and any 
changes in staff turn-over for each year to explain the reduction in injuries in 1999 and the isolated 
rises in 1998 and 2005 (table 8).
Table 9; Three-year averaged data for NSIs in a hospital in Abu-Dhabi
YEARS 1997-
1999
1998-
2000
1999-
2001
2000-
2002
2001-
2003
2002-
2004
2003-
2005
2004-
2006
Three-year
total
74 69 59 77 95 110 149 157
Averaged
annual
25 23 20 26 32 37 50 52
Because annual numbers were small, the three-year moving averages (4.6) were calculated 
(Table 9). Clearly the frequencies moved upwards in the later years. For example, the first three 
triennia (25, 23, 20) contrasted strongly with the last three (37, 50, 52). These increases of frequency 
may have resulted from increasing numbers of patients and of nurses or from changes in procedures. 
For the growing numbers of patients had not been matched by increasing the numbers of staff, the 
consequent overworking of the staff could have caused stresses leading to the rising incidence.
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In a further development with the Environmental Authority, a meeting was held with the head 
of Health and Safety who explained that a new law had been passed by the Executive Council for 
Abu-Dhabi to regulate the MW, but it had not yet been implemented. Documents and files relating to 
the matter were provided, as well as details of enviromnental services providers. This information led 
to a meeting with professors, professionals and specialists in MW and environmental management in 
the UAE University who provided facts and information on the MW in the UAE.
4.1.3 Comments
In this report the regulations in the hospitals required that “Any staff’ working in a healthcare 
facility who handles sharps or hazardous infectious waste should receive a full course of Hepatitis B 
vaccine and have their antibody level checked to establish immunity.
First, universal precautions were intioduced to protect all staff against HBV, HCV and HIV. New 
staff or any existing staff who knew they were not already protected were required to contact their 
occupational health department or infection contiol department to arrange vaccination without delay 
(Regulation from hospital 3). However, vaccination for HBV would not be protective for everybody, 
and should be a procedme given only to those in whom previous vaccination had been tested and 
found ineffective.
For reporting incidents and accidents, most hospitals followed comparable methods: however, two 
hospitals were using both manual and electronic forms. Any shaips injuries to any staff had to be 
reported immediately to their manager (or any person in charge) in their work place. This had to be 
followed by a visit to the medical advisor from Occupational Health or Infection Control for the 
following steps to be taken:
take a history;
make a risk assessment;
review the Hepatitis B vaccine status;
take blood fr om the recipient and fr om the source if possible;
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send the samples, marked as NSIs, to the laboratoiy;
ensure appropriate follow-up (Procedure example from hospital 3).
Initially one of the hospital’s management was reluctant to give permission for a field visit. However, 
two weeks later approval was granted. During the walk tlirough the hospital, a high standard of 
awareness was observed. During an unplanned informal visit to the same hospital one week later, 
however, a much lower level of awareness was noted. There was insufficient time to identify and 
discover the actual situation regarding MW and shaips injuries. However, this visit provided insight 
into how to build the research methods, and how to comprehend and classify the objectives of the 
research.
4.1.4 Summary and Recommendations
The pilot studies showed that all hospitals followed the Federal Law no 24 and Local 
Law no 21 for MW and also had their own regulations for MW. However, some 
hospitals had added regulations for MW adapted from those in western countries such 
as the UK and the USA.
- The Directors of all hospitals and authorities were generally keen to assist; they 
facilitated the mission during the field visits, indicating their support for the collection 
of data for the study and believed this study would change and improve the 
management of MW procedures, particularly by decreasing the incidence of shaips 
injuries.
- Because the waste management regulations (especially MW) were new and 
underdeveloped in the UAE, standardization is essential so that all relevant institutes
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complied with one modem and comprehensive system of regulation which the UAE as 
a whole could eventually adapt and adopt.
- The responses in the interviews questionnaire revealed the various methods cmi'ently 
practised by the various hospitals.
- Issues were identified of value for foiinulating the more general regulations cuiTently 
planned.
- The main outcome of the pilot field study was the collection of the questiomiaire. 
Form this study, the indication was that the current level of information and work 
practices could be enhanced by further and more in-depth investigations, leading to 
improved regulations cuiTently proposed.
4.2 Questionnaire
The questionnaires were piloted with PhD supervisors, local experts in public health and HCS 
and MWHs (Appendix 13).
The pilot study allowed tire questionnaire to be validated and judged before its main target was 
encountered, giving time to revise and rectify questions, and to ensure the terminology and ideas were 
familiar to the participants.
4.2.1 Methods
To ensure the accuracy and validity of the questionnair e, a pilot smvey with the questionnaire 
was proposed by the supervisors and the SEHA. The pilot study was carried out over six weeks 
between January and February 2010 in one hospital (hospital 3). The timeline stretched from the 
permission being granted until the end of the data collection process (Table 10).
9 0
Activity Week 1 Week 2 Week 3 Week 4 Week 5 Week 6
Getting
access
15/01/2010
Pilot 30/01-
05/02
07/02-
15/02
Data entry 16/02-
15/03
From December 2009 to early January 2010, different statistical books and research materials, 
including sampling, had been consulted (Campbell, 1987; Creswell, 2009; Petiie & Sabin, 2009).
4.2.1.1 Data collection process
After the ethical approval had been granted by the Ethics Committee of the University of 
SmTey on the 4th of December 2009 (Appendix 15), SEHA issued an approval letter (Appendix 16) to 
the managers of these hospitals, informing them about the pilot survey and requesting their support. 
Official visits to the five hospitals were earned out at the beginning of December, in order to explain 
to the managers the nature of the pilot study.
Between mid-December 2009 and mid-January 2010, all the hospitals were contacted and 
invited to participate in the pilot study. They were asked for a complete list of all their HCS and 
MWHs. Some hospitals were reluctant to be involved in the pilot study. Only one hospital (hospital 3) 
replied favourably and promptly. Its manager was supportive and keen to have the pilot carried out in 
the hospital and provided a list of their HCS and MWHs.
4.2.1.2 Sample size
The central limit theorem states that at least 30 cases are required to ensure a normal 
distribution (Creswell, 2009; Petrie & Sabin, 2009). Hence, 30 HCS and MWHs were chosen. This 
allowed reliable measures to be obtained at the aggregate level. Therefore, the sample size for the 
study was 30 participants. Before starting the pilot smwey, the purpose of the pilot was explained to all
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the participants as well as how their answers would be used to revise the final questionnaire for the 
main study.
The questionnaire was distiibuted by the manager to each categoiy of staff (Table 11), 10 
questionnaires to each category. These categories had been chosen for the pilot because they were 
considered to be more exposed than other categories of staff to MW hazards and risks particularly 
shaips injuiies.
During the first week of Februaiy, the questiomiaire was answered by the 30 participants 
involved. These 30 participants were excluded from the final sample selection for the main study.
Table 11; Numbers of staff in each category who completed the pilot questionnaire
Doctors Nurses Laboratory
Doctors
&Teclmicians
MWHs
TOTAL= 30 
Cases
10 9 3& 6 2
4.2.1.3 Data entry and analysis
All tlie 30 cases were entered into the SPSS and simple statistical parameters were calculated. 
These parameters included the mean, the median, the range, the standard deviation, the minima and the 
maxima. The Chi-square test was performed to ascertain associations between two or more categorical 
variables.
4.2.2 Results and Discussion
Using systematic random sampling in one hospital in Abu-Dhabi, 30 HCS and MWHs were 
selected to test the survey instmment: 57% were males; 47% were aged 36-45 years, 30% were 26-35 
years, 20% were 46 years and above but only 3% were 18-25 years (Appendix 14A 1&2). Hence, the
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comparatively balanced sex ratio of the participants was achieved which would provide a balance of 
opinions from the two genders.
The subgroups of age, nationality, occupation etc. were not presented here, because of the 
small number, and because the pmpose of the pilot smwey was solely to establish the practicability in 
general of the main survey when it was delivered to representatives of these groups.
hi the analysis, all doctors including laboratory doctors were grouped together. The largest 
gi'oup (43%) was doctors, 30% were nurses, 20% were laboratory teclniicians, and 7% were MWHs. 
Hence, 22 of the participants were HCS but only 2 were MWHs (Table 11). This imbalance would 
give a biased perspective to the results towards the former. Their years of work experience were: 0-2 
years, 50%; 2-5 years, 13%; 5 years or more, 37% (Tables 14A 3&4). Thus, the numbers with over 3 
years of work experience balanced precisely the numbers in the least experienced group. Whether or 
not that balance was maintained in the other subgioups (age, job, nationality, etc) was not analyzed 
because of the small nmnbers in the groups.
The prevalence of NSIs among the population was 40%. For the annual frequency of the 
injmy, 20% were injured once a year, 3% twice a year and 7% tliree times a year (Appendices 14A 5 
& 6). Thus, although almost one half of the group had suffered fr om NSI, the percentage which had 
suffered more than once was relatively small. This finding suggested the need to seek a small but 
vulnerable gioup whose age, gender, nationality, job experience, occupational duties etc. might put it 
most at risk.
The pilot study showed that blades caused the large majority of injuries; broken glass was a 
rare cause of injmy: 17% had suffered blades injmy at least once a year whereas just 3% experienced 
injury from broken glass at least once a year. Of all those 15 cases of sharps injuries, only 11 of the 
injured reported that they saw the doctor following injmy (Appendix 14A 7). The reason for 4 not 
reporting the injmy remained obscure: perhaps its awkward timing, excessive paper work (Bailey, 
2008), slightness of the injmy etc.
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Almost all of the HCS and MWHs (97%) knew their responsibility in maintaining health and 
safety (Appendix 14A 8). Just 57% agreed (including strongly) with the notion that they might be 
exposed to the chance of injury; 43% either “did not know” or “disagieed” (including strongly) with 
that notion altogether (Appendix 14A 9).
Sixty-seven percent and 73% “agreed” that the organization took health and safety seriously 
and was safer than in their previous working place respectively, while 20% “disagreed” with that 
(Appendix 14A lO&ll). Notably, the prospect of injuiy seemed to be taken less seriously than their 
positive attitude to maintaining health and safety.
This degree of confidence in their responsibility and their chances of avoiding an accident at 
work might have resulted from the general approval of the hospital’s support for health and safety. 
Because of the small numbers, however, again the results could not show whether or not these 
sentiments were shared by all subgroups (demographic, occupational, nationality etc).
Seventy-seven percent of the participants expressed satisfaction with the health and safety 
procedures of the organization; 17% “disagreed” (Appendix 14A 12). The large majority (83%) stated 
staff “always” reported health and safety problems or expressed concern, against only 7% who 
“disagreed” (Appendix 14A 13).
Sixty-seven percent reported that they were receiving the right health and safety training for 
the job as against 30% who did not (Appendix 14A 14). Half (50%) of the staff “agreed” (including 
strongly) that they had few problems in following the health and safety procedures as against one third 
who “disagreed” (Appendix 14A 15). Thus, while large majorities approved of the health and safety 
procedures and training, a much lower approval was given to the operating of those procedures.
Eighty-seven percent “agreed” (including strongly) they were getting the right tools and 
equipment to do the job and 80% “agreed” that those tools and equipment were properly maintained 
(Appendix 14A 16&17). Hence, views on their tools and equipment were strongly approving. Yet 
again, however, it could not be presumed that all subgioups, particularly MWHs, shared that approval.
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A large majority (90%) stated the staff were not expected by the supervisor to perform a risky 
job; only 3% “disagreed” (Appendix 14A 18). Most (77%) were satisfied with the communications 
they received about health and safety issues relevant to them, but nearly one fifth were dissatisfied 
(Appendix 14A 19). Again, therefore, aspect of health and safety received general approval.
Multivariate Analysis Results
Table 12; HCS and MWHs in the Pilot Study by Job group and NSIs Experience (n=30)
Job title group Injury Experience with Needle
TotalYes No
Doctor n 8 5 13
% 61.5% 38.5% 100.0%
Nurse n 1 8 9
% 11.1% 88.9% 100.0%
Lab technician n 1 5 6
% 16.7% 83.3% 100.0%
MW handler n 2 0 2
% 100.0% .0% 100.0%
Total n 12 18 30
% 40.0% 60.0% 100.0%
p= 0.019
A significant positive relationship appeared between job category and experience with NSIs 
(p=0.019): the higher the job categoiy of the participants, the greater the chance of experiencing NSIs. 
This ti'end perhaps reflected the nature of the job, and the responsibilities and the hands-on experience
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of the participants (Table 12). Nevertheless, worth noting was the finding that both of the MWHs (i.e. 
100% had suffered this injury, i.e. against the trend. Because the small numbers ruled out any firm 
conclusions, however, and because the lack of ranking of the rates which would take into account the 
total numbers in each subgroup, these findings of the pilot study must remain only suggestive.
Table 13: HCS and MWHs in the Pilot Study by Job group and Experience of seeing a doctor after injury
Job title group Seeing Doctor After Injuiy
Yes No Total
Doctor n 7 6 13
% 53.8% 46.2% 100.0%
Nui'se n 1 7 8
% 12.5% 87.5% 100.0%
Lab teclinician n 1 5 6
% 16.7% 83.3% 100.0%
MW handler n 2 0 2
% 100.0% .0% 100.0%
Total n 11 18 29
% 37.9% 62.1% 100.0%
p= 0.046 (one nurse did not respond)
Again a significant positive relationship appeared between job category and the practice of seeing 
a doctor following NSIs (p=0.046). With the exception of the MWHs and laboratoiy technicians, the 
higher the job category of the participants, the higher the probability of seeing a doctor following 
work-related injury, perhaps because the doctors were more aware of the possible consequences of 
occupational injuries (Table 13). Again, however, the analysis could take no account of the total 
numbers in each subgroup (i.e. tlirough the ranking of the rates) and all the numbers were small.
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4.2.3 Feedback from the participants involved in the pilot survey and the resulting 
modifications to the main questionnaire
Question 1: substitute the word “Gender” for “Sex”.
Question 3: (“please briefly describe your duties”?) should be changed to “what is your job 
description?”.
Question 5: should include “Monthly” as a third option in the choices.
Question 8: participants preferred to be offered a range of choices for their health problems in the past, 
such as: flu, surgeiy, accident, diabetes, cancer, etc.
Question 13: participants said that it was not relevant to the study as it was asking about interaction 
between staff members. [Comment: talking with fellow-workers was used to indicate the degree of 
pressure under which the staff where working, so it was retained].
Question 16: some participants were unsure of what “Gauntlets” were and they asked for clarification. 
(Gauntlets refer to a glove with an extended cuff covermg part of the forearm.) It was retained.
Question 17: participants asked to exclude the word “When” and to mention “Personal Protection 
Equipment” instead of PPE.
Question 19: should come before question 12.
Question 20: should be clearer; did it relate to their current work or their total work history? This was 
a good comment. The questionnaire must add the following sentence “if your answer is ‘yes’, please 
answer the next question, otherwise skip to question 21”.
Question 30: was not clear to some participants and needed rephrasing. It became “I have some 
difficulties following health and safety procedures”.
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Question 34: was not clear for some participants and needed to be rephrased. It became “I am given all 
the infoimation I need about health and safety issues that affect my work”
Note that most of the comments above came from nurses, in particular nurses in their 30s.
The feedback coimnents were sometimes made by only a few participants. However, it was 
clear that, once the questions had been modified appropriately, all subgioups should be able to 
understand and answer the questionnaire. Hence, the pilot questionnaire showed that, in general, the 
questions could be understood by the different groups of participants.
Another useful outcome of the pilot study was that it would be beneficial to divide the 
questionnaire into two parts, the first for MWHs and the second for HCS. This revised structure made 
the questions relevant to each target gioup.
A procedural difference between these questionnaires was that the MWHs were given a 
hardcopy hand-out because they did not have the use of email. For HCS, a link of the questionnaire 
was sent by email. The Survey Monkey website was used to create its stmcture (Appendix 24).
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CHAPTERS 
METHODOLOGY
5.1 Introduction
This study used a management system approach for assessing the hazards and risk from MW 
in Abu-Dhabi, guided by a risk assessment strategy (HSE, 2003). Various tools or methods to collate 
the data were used, such as observation, review of documents, questiomiaires and interviews. As tliis 
study was based in hospitals, its focus was on the HCS and MWHs who are exposed to the risks and 
hazards from the MW process and on the healthcare culture as a work environment which needed to be 
explored as an organization system. Hospitals’ regulations and the policies and guidelines of tlie 
system, in particular the MWM system, were examined. The aim was to determine how changes in the 
regulations have improved the situation of MW hazards, thereby helping to minimize the hazards and 
risks to HCS and MWHs of being infected with HBV, HCV and HIV. Furthermore, the study of the 
behaviour of these staff was designed so as to provide relevant infomiation about their working 
practices, giving a perspective of their understanding of required changes to the regulations. Then- 
understanding of how these changes would come about in the system and of how these would improve 
the processes of MWM was explored. Finally the effectiveness of the deployment of power and 
contiol from a management perspective in those hospitals was assessed in order to improve the 
practices and reduce the hazards to these staff.
Difficulties might arise from the hierarchical or management control of policies, or from 
personnel anxious about the changes or not knowledgeable enough in this area to understand 
environmental issues.
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5.2 Framework of the methodological approaches
To assess the hazards and the risks from MWM in five hospitals in the Emirate of Abu-Dhabi, 
the management system was applied as an overall approach.
5.2.1 Management systems
Management systems have been used to ascertain the enviromnental performance in different 
organizations (see section 3.11). Out of the five management systems mentioned in section 3.11, the 
ISO 14001 Environmental Management Systems covered the management of an organization’s 
environmental programme in a comprehensive, systematic, plamied and documented maimer (BS, 
2004). This ISO 14001 appeared to be the most appropriate method for the research because:
• it mcluded the organizational stmcture, planning and resources for developing, 
implementing and maintaining policy for environmental protection;
• it served as a tool to improve environmental performance, providing a systematic way 
of managing an organization’s environmental aspects and impacts (BS, 2004);
• it gave order and consistency, helping organizations to addiess environmental 
concerns through the allocation of resources and the assignment of responsibility and 
for the ongoing evaluation of practices, procedmes and processes;
• finally and most importantly, it focused on continual improvement of the system.
Hence, it was the approach used.
The auditable requirements of ISO 14001 are succinctly stated in six phases (BS, 2004) 
(Figure 2). ISO constructed this management system based on five prmciples:
1. Conmiitment/Folicy: a hospital must define its enviromnental policy and commit to an 
environmental management system based on it. The hospital must also commit itself to 
complying with applicable legislation and regulations.
2. Plamiing: a hospital must formulate a plan to fulfil its envhonmental policy. During this stage, 
the institution should determine its enviromnental objectives and targets and should establish 
specific progiaimnes for meeting each goal.
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3. Implementation: for effective implementation, a hospital should develop the capabilities and 
support mechanisms necessary to achieve its set of environmental policy, objectives and 
targets.
4. Measurement and Evaluation: a hospital must measure, monitor, and evaluate its 
environmental performance.
5. Review and Improvement: a hospital must review and continually refine its environmental 
management system, with the objective of improving its overall environmental performance.
Domtmwal imptfovemeitt
Develop 
environmental policy
Management review
Planning
Figure 2: The environmental management system model for ISO 14001 progressing through six phases
(adapted from BS, 2004)
ISO 14001 is a model based on the methodology known as Plan-Do-Check-Act (PDCA) (BS, 
2004). Its four steps can be briefly described:
1. Plan: establish the objectives and processes necessary to deliver results in accordance 
with the organization’s environmental policy.
2. Do: implement the processes.
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3, Check: monitor and measure processes and outcome against the environmental policy, 
objectives, targets, and legal and other requirements, and report the results.
4. Act: take action to improve continually tlie perfomiance of the environmental 
management system.
This framework stmctured the relevant infonnation required to make a judgement about 
MWM in the Abu-Dhabi hospitals tlirough the four processes. This study used a combination of 
observations, documentaiy review, interviews and questionnaires, and a review of research and 
legislation specifically covering the procedures for waste management, and in particular for sharp 
injuiies, tlnough research carried out in other countries.
5.2.2 Successful health and safety management: HSG65
Much attention in recent years has been focused on the causes of occupational incidents 
(Haslani et ah, 2005). Since the incidents have occurred in the workplace, clearly, the factors which 
might have contributed to the outcomes must be identified in order to avoid similar incidents in the 
future (Haslain et ah, 2005). While so doing, appropriate methods for incident prevention can be 
developed (Williamson et ah, 1997). Accordingly, “Successful Health and Safety Management” 
(HSG65, HSE 2000) was used in tliis study to focus on NSIs as a case study (Figure 3 below). The 
OHSAS 18001 was excluded from this study because it went beyond what was necessary; the broad 
health and safety management principles contained in HSG65 sufficed in relation to sharp injury. The 
focus in this study was on the health and safety aspects of those handling the MW in tenus of 
biological hazards and on identifying the existing control measures.
The conclusions and recommendations made use of the guidance provided in COSHH and 
EH40 and the use of control measures such as biological monitoring, health surveillance (for HIV, 
HBV and HCV etc), emergency arrangements for NSIs, safe handling and storage etc. The key 
elements of successful health and safety management systems were described in HSG65 and HSE 
2000, A three-level model was developed:
Level 1) Workplace precautions for preventing harm in a hospital enviromnent. These 
must match the types of hazards and risks present e.g. needles and other shaips. This is
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done by providing the coiTCCt disposal equipment such as shaips boxes, for the various 
hazardous wastes. These items must all have instructions on their coirect use, ensured 
tlu'ough observation and site visits.
Level 2) Risk control systems with the following key elements (Figure 3 below) of 
HSG65 recommendations;
A) Policy: are policies in place to manage waste in order to prevent risks and hazards? 
For example, does a hospital policy exist to prevent NSI; and if so, what is it? Is the 
policy up-to-date and does it follow legal requirements? Has it been implemented 
efficiently?
B) Organising a measurement process to tell if a system is in place and if it is woiidng 
effectively. This process checks that hazards and wastes are contiolled, that the 
workers are co-operating with the system, that the coirect infomiation is being 
communicated and that the workers are competent in the disposal of waste (ensured 
through observation and questiomiaires). i
C) Planning a change to the system to measure the coiTect conti'ol and disposal of 
waste through a proper fiamework with identified objectives. This framework must 
ensure the development and implementation of a system, and that proper resources are 
available.
D) Implementation: the obligatory involvement of workers thi'ough co-operation, and 
the system; adaptation for the hospitals; requhement and needs.
E) Measurement of the system through a collective approach for monitoring by 
obsei-ving the management system and reviewing documentary analysis, using 
questionnaires and obseiwation to review the effectiveness of the system; and holding 
inteiwiews with various persomiel such as managers, HCS, health and safety officers, 
MWHs etc., in order to obtain an in-depth view of the process of MWM and in 
particular of the prevention of NSI; to check if the disposal process of MW is 
following the appropriate guidelines, with adequate precautions taken in storage and 
disposal systems; to determine who the contractors are and if they are following legal 
recommendations (information confirmed tlnough obseiwation and documentaiy 
evidence).
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F) Performance review: the presence of a reporting system; or, if it is not present, the 
framework for its development and implementation; the statistical data or the data 
base required; and the information and statistics that need to be collated.
For auditing processes, this study used a combination of questionnaires, 
interviews, observation and documentary evidence to ensure that:
• the system was operating effectively in practice (observation, survey, etc),
• areas of weakness were identifiable (review data),
• plans were put in place to ensure continuing improvements in structure and 
function,
• communications were active and the staff received feedback about the 
effectiveness of the system (through feedback to participants after 
questionnaires and interviews); the goal was to ensure a positive culture of 
health and safety for staff through encouraging their motivation and 
positive feedback.
PolicyPolicy
Organising
Planning and 
implementingAuditing
Measuring
perfonnance of
reviewing
Reviewing
perfonnance Feodbeck loop to
Figure 3: Key elements of Successful Health and Safety Management (adapted from HSG65, HSE 2000)
Level 3) Organizational structures for organising, planning, controlling, monitoring and 
reviewing health and safety measures through correct and appropriate management. The 
structures must answer the questions:
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• Is there a management structure in place; and if so does it:
1. control adequately the risks of NSIs or waste generally?
2. put precautions in place to minimise these hazards and risks for 
the staff?
3. ensure regular coimnunication between management and staff?
5.2.3 Risk assessment strategy
A risk assessment strategy was adapted from “Good practice and pitfalls in risk assessment” 
(HSE, 2003) to ensure that the procedure for reducing the current risk of NSIs to HCS and MWHs was 
following recommendations. This enabled a framework to be developed for managing NSIs in 
hospitals. Conclusions based on the findings collated through various tools were sought. The pitfalls 
identified in this study will be used to ensure the establishment of good practice.
5.3 Methods used in the main study
To ensure corroboration of data, various methods were utilised (Table 14). Brannen (1992: p 
31, 48) advocated a multi-method approach which addressed the same question in which all '’’sets of 
data were used to confi'ont contradictions and highlight the fragmented and multi-faceted nature of 
human consciousness. This benefit is one which supersedes the commonly acclaimed advantage of 
increased data validity). ” Other authors have also argued that mixing methodologies could provide 
more opportunities from various sources of information, through using different approaches to help 
gain further insights into the social world (Kertzer & Fricke 1997; Creswell & Clark, 2007). In social 
research, therefore, there is a consensus that using mixed method strategies can be extr emely valuable 
(Axinn & Pearce, 2006).
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Table 14: The methods for data collection in Phases 1 & 2
PHASES APPROACH
METHOD
NUMBER OF 
PARTICIPANTS
PERSONNEL DATA FOCUS
Phase 1 Field visit,
Obsei-vation
checklist.
Document
review
semi- structured 
interviews
5 hospitals Managers, heads 
of departments of 
infection control or 
occupational 
health, doctor, 
nurses (A&E 
surgery wards), 
MWHs and MW 
officers
Situation of MW; policies and 
regulations; reporting and recording 
systems; statistics of sharp injuries; 
case reports of injuries; procedures 
for storage, disposal, transportation; 
interior and exterior methods; 
treatment
Phase 2 Rapid 
assessment 
survey/ 
questionnaire 
(WHO,2004 ; 
Carole, 2008)
5 hospitals MWHs; HCS 
(doctor, mu ses and 
laboratory 
technician)
Policies and regulations, procedures 
of MW, estimation of quantities of 
MW related to the number of beds 
and type of waste, reporting and 
recording systems, statistics of 
shaip injuries, case reports of 
injuries, storage, disposal, 
transportation of MW; interior and 
exterior methods, treatment of MW; 
PPE; shift hours etc...
5.3.1 Advantages and disadvantages of methods
5.3.1.1 Observation
Obsei-vation, the process of ‘watching’ and/or ‘listening’ to people in day-to-day life, is the 
most cost-effective method by which researchers can find out about people. Furtheiinore, observations 
can be made through raising research questions, such as by using qualitative or quantitative methods. 
The concept also implies observation for processes and interactions under review and to identify areas 
and examine issues not available with other forms of scrutiny. The process leads to the development of 
improved research tools.
However, people sometimes behave differently if they feel they are under observation. This 
may introduce an element of bias in the study, sometimes to the extent of making it impossible to 
verify observations and draw inferences firom them (Patton, 2002). Nevertheless, researchers have
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found tliat, by combining task methods such as briefing and debriefing with the obseivations, the sense 
of pressure on participants can be lessened so that behaviours and interactions of the participants 
become more natural (Creswell, 2009).
Using several methods for data collection can provide information from one approach that was 
not identified tlirough another; thus, providing additional information and perspectives fiom multiple 
sources reduces non-sampling error and ensures that a potential bias coming fiom one particular 
approach is not replicated or is at least identified (Creswell and Clark, 2007). Although every 
approach or procedure for data collection may be characterised by some type of bias, the replicating of 
empirical evidence obtained fi om different approaches, each susceptible to differmg types of bias, can 
substantially increase confidence in those empfrical results (Creswell, 2009).
Thus, while this method may cause unusual behaviour from the people being observed such as 
unintended action, speech and emotion (Patton, 2002), its advantage is that it gives an objective 
overview of the process of MW handling within the work environment; it could be readily used in 
hospitals in the Emirate of Abu-Dliabi.
5.3.1.2 Review of documentary evidence
The review covers policy, regulations and documentaiy evidence of MW processes, incidents 
and reporting forms. This review tool is designed to provide the knowledge base of the whole system 
of MWM including the amount of MW, training progranune, and data of NSI results. However, the 
disadvantage is the sheer mass of documentation available and the time constraints for its analysis.
5.3.1.3 Interview
Effective interviews encourage respondents to talk freely and openly and, therefore, to express 
their viewpoints, using their own words to describe the different issues raised. This provides 
flexibility, allowing new questions to be brought up during the interview. A semi-structured interview 
allows the subject’s viewpoint to be explored more deeply. It provides flexibility, allowing new and
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previously unconsidered questions to be brought up during the interviews. Hence, tlie data from the 
interviews can add width and depth without affecting significantly the consistency of the content and 
design of the core questions being asked (Creswell, 2009). The core topics are essential in allowing the 
interviewers to expand on specific issues and to adapt appropriately to varied answers (Berg, 2001). 
The benefit of using the interview method, therefore, lies in its ability for drawing a more in-depth 
exploration into what has already been observed. Its disadvantage is the amount of time it consumes 
and in some cases the lack of reliability (Berg, 2001). (Appendices 17-21 give various participants).
5,3.1.4 Survey by questionnaire
Questionnaires offer anonymity and are less costly and time-consuming than other methods. 
Their reliability as a measming tool equates with the stability, consistency and dependability of their 
results (Polit & Hungler, 1993). The use of e-mail questionnaires is useful for collecting quantitative 
data (Polit & Hungler, 1993; Creswell, 2009). A drawback is that the questions and consequent 
answers can be misunderstood, producing bias in the response (Creswell, 2009).
Their validity also depends on maximising the consistency between their operational 
definitions of MW and its hazards, the concepts tliey explore and the structure of the written questions 
(Creswell, 2009).
To sfrengthen the face validity in the present study, the questionnaires were piloted using a 
sample of this tool with PliD supervisors, local experts in public health and HCS and MWHs in one 
hospital (see section 4.1). To strengthen external validity the questionnaires were sent to all relevant 
workers or key participants in all five hospitals. Concunent validity was sfrengthened through data 
generated from all the hospitals. This tool was applied to provide the data:
• for systematically assessing the process and frmctioning of the MWM and shaip 
injuries at the five major hospitals;
• for investigating the process of MW disposal, specifically for considering the risk to 
HCS and MWHs when disposing of used needles;
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• for identifying and analysing the hazards and risks from the disposal of MW 
(Appendices 23 & 24 give the various participants).
5.3.1.5 Triangulation
The rationale for designing and using approaches 4.3.1- 4.3.4 is to compare and contrast the 
data from the various methods used. This mixed-method approach does not place more emphasis on 
one method than on any other; it identifies and fills in the gaps from all methods to try to obtain a 
complete picture of the whole situation. The comparison of the datasets from the various approaches 
(i.e. observation, mteiwiews and questionnahes) identifies how they might contradict or complement 
each other (Brannen, 1992; Creswell & Clark, 2007).
The qualitative and quantitative methods used in a mixed-methods approach included: 
obseiwation, interviews, document review and survey/questionnaire. The rationale for choosing from 
these methods was explored.
5.3.2 Data collecting tools
Before starting the main study, a pilot visit was conducted for the five major hospitals (Section 
4.4). Then, an invitation for the pilot questiomiaire was sent by email to these hospitals asking them to 
be a part of the pilot study. The first hospital that answered was accepted for the pilot study (4.5).
During the field visit for the main study, a mixed methodology was used (Table 14). 
Observation, interview and documentary review of regulations, guidelmes and waste management 
were the qualitative methods (Phase 1). These visits were completed within five weeks. The 
observation method was repeated two times to ensure the reliability of the observations made. 
Moreover it helped to identify difficulties and refine the survey for the second phase.
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Ill Phase 2, the method used was a suivey designed by the author, based on the WHO’s ‘Rapid 
Assessment Tool’ (2001) and the Chartered histitution of Waste Management (CIWM) (WHO, 2003; 
CIWM, 2007). This questionnaire covered the general personal infomiation, the MW, the sharp 
injuries and health and safety at work. This questionnaire was distiibuted to the five hospitals and was 
designed to help determine the impact of MW on the environment and the consequent risks to HCS 
and MWHs.
The methods selected (Table 14) to support this study were: observation, review of 
documentary evidence, interview and questiomiaire. The objectives and their activities (section 2.10) 
were:
• Objective I: the critique of relevant published papers, including the rationale for their
contribution to the proposed research;
• Objective 2: field visits, review of documents and interviews;
• Objective 3: review and analyses of documents;
• Objective 4: obseivation, interviews and documentary analysis;
• Objectives 5-7: suivey and interviews;
• Objective 8: review of documents and interviews;
• Objective 9: observation and suiwey.
The advantages and limitations of these tools have been discussed (section 5.3.1.).
5.3.3 Phase 1: Field Visit
Qualitative research methods, in particular semi-structured interview, documentary review and 
observation, are useful for gaining greater insight into the contributing perspectives. Where little is
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known about the topic under investigation, these methods have the potential to identify knowledge as 
well as other factors related to MWM and its hazards, in particular shaip injuries.
The field visits study comprised observations and semi-structured inteiwiews. These methods 
were used to gain data on how the MW related to sharp injuries, in particular NSIs, during the process 
of MW disposal. Observational visits were canied out using a checklist (Appendix 22), followed by 
semi-structured interviews (Appendices 17-21). This checklist and the iiitei-views were adapted from 
the Rapid Assessment Tool (WHO, 2003) and designed to ensuie that similar data were collected 
across the five hospitals through providing similar oppoitunities for data collection. This whole 
process was first tested tlirough a pre-pilot study using experts in healthcare and MW.
5.3.3.1 Access to hospitals
A meeting was held witli the Health Authority, now SEHA, to provide official letters asking 
permission to visit the hospitals and requesting support for the collection of the data. Ethical approval 
from SEHA was obtained for this field visit (Appendix 16).
5.3.3.2 Study design
Of the hospitals in the Emirate of Abu-Dhabi, only those controlled by SEHA, a company 
controlled by the government were considered; as well, SEHA supported this study. Private hospitals 
were excluded because access could not be guaranteed. There are six major government hospitals in 
the Emirate of Abu-Dhabi. However, one of these was excluded from the study because it was located 
remotely, around 400 km distant.
All five government public hospitals agreed to participate and were represented as hospitals 1 -
5. Before conducting the study, official letters were provided by SEHA for all directors of the five 
hospitals in order to ensure access and to provide information about MW and shaip injuries. A 
meeting was held with the managers of the hospitals to explain the puipose of the study and to request
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their help in facilitating the field visits. Observational checklists and interviews were used 
(Appendices 17-22). The interviews and the obseiwational schedules provided the data and were 
recorded on audiotape and documented. The study sought the views and experiences of HCS and 
MWHs both in relation to the MWM and the hazards of MW, in particular sharp injuries.
Results from these methods were tianscribed and then analysed; the similarities of themes and 
inconsistencies in these answers were indentified and quantified. Some conclusions were presented.
The duiation of the first phase in this study was around five weeks (Table 15).
Table 15: The duration of the field visits
Hospitals Weeks
Hospital 1 Week one- 23 April 2010
Hospital 2 Week one -  01 May 2010
Hospital 3 Week two -  08 May 2010
Hospital 4 Week tliree -  17 May 2010
Hospital 5 Week four-24  May 2010
5.3.3.3 Observations
An observational note was made during the walk-thiough visits which were repeated twice to 
ensure reliability (Appendix 22). Photographs of the MW process and disposal were taken during the 
walk-through observation; the participants to be photogi aphed had been informed of the study through 
a cover letter (Appendix 5) and their consent sought and obtained.
5.3.3.4 Semi-structured Interviews
Semi-stmctured inteiviews lasting between 30-45 minutes (Appendices 17-21) were held with 
the following participants:
• hospital managers (five participants) (Appendix 17);
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• the heads of Occupational Health Departments or hifection Control sections (five 
participants) in all hospitals, about the procedures for the reporting of incidents and 
accidents hivolving sharp injuries, their method of recording such injmies and the 
existence of training programmes to improve the awareness of HCS (Appendix 18);
• doctor and nurse, one doctor from the surgical ward and one nurse from the Accident and 
Emergency Department; these units were known to be producing large quantities of MW 
including needles. They were asked if they had any knowledge of the hazards of MW or 
of segiegating MW and if they attended any training progranunes or courses (Appendix 
19);
• MWHs, one per hospital, were asked if they attended any tiaining programme for the 
handling and collection of MW (Appendix 20);
• the individuals in charge of MWM in the hospitals were asked about their roles and the 
length of their employment in this position (Appendix 21).
hi each interview (Table 16), a written sunmiaiy of the response was made and the answers 
recorded using audiotape. To provide anonymity, responses from participants were coded (section 
5.3.3.4.3).
Table 16; Hospitals and people interviewed
Hospitals Managers Occupational Health 
Section OR Infection 
Control Section
Doctor
and
Nurses
staff in charge 
of MW 
management
MW
handlers
1
2
3
4
5
TOTALS=
30
interviews
5 5 10 5 5
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5.3.3.4.1 Quality Assurance of the data
To ensure data trustworthiness (for reliability) in the responses in the qualitative research 
various rigour measures were employed (Mays & Pope, 2000; Whittemore et al., 2001). These were: a 
member-check technique (a technique used in qualitative research, to improve the accuracy, 
credibility, validity, and transferability of the interview, see section 5.3.3.4.4.); multiple reviews and 
consensus of the themes and sub-themes by the researcher, supervisors and five HCS (for 
confirmability); and supporting results with participants’ quotes (for authenticity) (Habiba et al., 
2009). With regard to transferability, the details of the interview process were thoroughly documented 
in order to make it possible for others to judge whether or not this research would be transferable to 
other settings.
5.3.3.4.2 Sample size estimation
Semi-structured interviews were conducted in the five major hospitals to seek mfomiation on 
various aspects of MW practices and sharp injuries. Thirty HCS from different nationalities were 
purposively selected to allow for maximum variation (Patton, 1990; Habiba et al., 2009). They 
included 1 manager, 1 doctor, 1 nurse, 1 infection control manager, 1 MWH and 1 supervisor for 
MWM from each of the five hospitals. The aim of the interview was to allow them to share their 
Imowledge on this topic.
5.3.3.4.3 Data collection and analysis
Before the interview, a participant’s letter was handed out to each participant. Those who verbally 
agreed to participate were scheduled for an inteiview. Interviews were conducted in a private office 
located in those hospitals between March and April 2010. The semi-stmctured interview was designed 
to explore four areas of interest and to allow respondents to raise and discuss issues they perceived as 
salient within these foin areas (Britten et ah, 1995; Habiba et ah, 2009). These were:
• the MWM practices in their hospitals;
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• the risks and hazards associated with the waste management practices in these 
hospitals;
• the incident and accident records for injuries;
• the safety framing programmes for HCS and MWHs.
Although 30 face-to-face individual interviews were planned, only 28 were conducted (2 newly- 
hired managers were not available for interview because they were busy with meetings). Each 
interview lasted for 30-45 minutes. Participants were not given any compensation for their time. All 
inteiviews were conducted in English.
Firstly, to generate further concepts and verify the topic satuiation (Creswell, 1998), a preliminaiy 
group interview was conducted with 4 Emiratis (1 nurse and 3 supervisors for the MWM), 8 Arabs and 
13 non-Arabs who participated in the interviews. All interviews were concluded satisfactorily. Audio­
tapes (Sony CORP, MP3, 4GB serial number ICD-UX300F) and detailed notes of the interviews were 
kept. However, some interviews were not audio-taped as some participants refused to have their voices 
recorded. To facilitate data management and analysis, recorded data were transcribed and typed in 
Microsoft Word.
According to Patton (1990, p. 376), "The first decision to be made in analyzing interviews is 
whether to begin with case analysis or cross-case analysis". Wlien the data of the interviews were 
analyzed, they were coded (i.e. Manager- Ml,M2 etc, Occupational Health -  OH 1, OH 2 etc) and 
categorized using the constant comparison method; tliis is used to analyze data from different settings 
or groups at the same time or from the same settings or groups over a period of time, to identify 
similarities and differences in the answers (Patton, 1990; Strauss & Corbin., 1990; Pope et ah, 2000; 
Habiba et ah, 2009). Accordingly, to analyze different perspectives on the main questions of the study, 
the answers to comparable questions could be grouped together (section 6.1.1.).
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Transcripts were carefully read and data with similar content were grouped together into 
themes to develop the sub-themes. The sub-themes were then systematically compared, grouped and 
examined. All final themes and sub-themes were reviewed and finalized with an expert in qualitative 
research (personal communication: Habiba I. A., University of the UAE).
5.3.3.4.4 Validity of the data
To increase the internal validity of the data analysis, a member-check technique was used 
(Habiba et al., 2009). For this, a summary of the interview findings was sent to six participants who 
were mernber-checkers (manager, doctor, muse, infection control manager, MWH and supervisor for 
MWM). The participants were requested to give their feedback on how relevant they thought the 
results were and to what extent they agreed with the breakdown into themes and sub-themes. Their 
comments and suggestions were generally accepted when the final results were produced.
For the external validity of the data, additional opinion from different mernber-checkers, who 
were non-medical (supervisors and experts), was also obtained. The categorization into themes and 
sub-thernes was also reviewed by clinical mernber-checkers (3 experienced doctors and 2 experienced 
muses) who had not participated in any earlier group interview. Their feedbacks contributed to the 
final results.
5.3.3.S Documentary reviews
All documents of the policy, regulations and documentary evidence of MW processes, 
incidents and reporting forms for sharp injruies were provided by the hospitals and were reviewed and 
analyzed. The documentation for each hospital was ananged in comparable categories. Their contents 
were then tabulated and compared.
5.3.4 Phase 2; Survey
WHO (2001), the United Nations Enviromnental Protection (UNEP) and the Secretar iat of the 
Basel Conventioir (SBC) (1992) have jointly designed the Rapid Assessment Tool in order to reduce
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the disease burden caused by MWM (WHO 2004). In this phase, therefore, a questiomiaire was 
designed, adapted from this Rapid Assessment Tool and the Chartered Institution of Waste 
Management (CIWM) (WHO, 2003; CIWM, 2007). It was distributed to the five hospitals 
(Appendices 23 &24). Because the pilot study had shown that two categories of staff were involved 
(i.e. HCS and MWHs), two types of questionnaire were constmcted.
5.3.4.1 Questionnaire for medical waste hanlders
A self-administered questiomiaire was distributed to MWHs in the hospitals represented as 
hospitals 1-5 duiing a five-week period fr om April to May, 2010.
5.3.4.2 Questionnaire for healthcare staff
An online self administered questiomiaire was sent by email to all HCS in the five hospitals, 
during a period of two months fr om March to April, 2011.
5.3.4.3 Methods used for survey
5.3.4.3.1 Power and sample size calculations for the survey
One aim of the study was to establish the nature and size of the risk fr om shaip injury among 
HCS and MWHs in Abu Dhabi hospitals (section 1.5). To achieve that, the study attempted to 
approach and enrol the target population of HCS and MWHs in the five major government hospitals. 
A code system was used in order to detemiine and compare the different types of staff, the numbers, 
and their degrees of use of PPE. The codes for the staff were: doctors = 1, nurses=2, laboratory and 
anaesthesia tecluiicians =3, MWHs =4.
The sample size and the appropriate equation to calculate the total sample size of participants 
needed in the study were determined. The recommended equation, based on 100(l-a)% confidence 
interval, was p=
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 ^  ^ ^  (Campbell & Machin, 1987) ( 1 )
To apply this equation with a precision of 15%, another equation was used to calculate the 
sample size for the study:
n = 10000(1- ; r ) z f -o r
7 l £ ‘ (Campbell & Machin, 1987) (2)
Real data on the prevalence of sharp injuries and their types (0=no answer; l=NSIs; 2=blades; 
3=broken glass) were obtained from the pilot study (section 4.1.2. and Table 17); these injuries 
represented a focal measure of exposure to MW hazards and risks. The number of participants 
reporting the sharp injuries was 15 cases. The true number for the main study was estimated from the 
pilot study, using the above equation and assuming 0.05 levels of precision, 95% confidence limits and 
1.96 as the z-value of the standard normal distribution corresponding to the 95% confidence interval. 
Consequently, setting the 95% confidence interval, the sample size determined for the main study was 
390 participants.
_TableJ7j_FrequenciesJor_al|jh^£es_ofshargJniu^^
Codes Number
15
Percent
50.0
43.3
3.3
3.3
100.0
Valid Percent
50.0
43.3
3.3
3.3
100.0
Cumulative
Percent
50.0
93.3
96.7
100.0
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S.3.4.3.2 Sample size requirement for comparisons of subgroups
The size of the sample for the main study was calculated, with size = 5%, power = 80% and a 
15% difference (in either direction) existing between doctors, nurses, technicians and MWHs, based 
on an overall injuiy rate of 50% as identified in the pilot study; the number needed in each group was 
97. In order to assess the prevalence of shaip injury to staff with a reasonable degree of accuracy and 
to allow for a response rate of 50%, therefore, 800 questionnaires were distributed to all HCS and 
MWHs in the five hospitals.
5.4 Data analysis
The framework was constructed for identifying the analytical methods used m this study and 
the presentational formats for the data (Table 18). However, where small numbers amiually were 
involved, tliree-year moving averages (sliding means) were applied in order to minimise any 
distortions from chance events.
Table 18; Data analyses for the various approaches
Method Approach Analysis Results presented
Obseivation Using Appendix 8 thematic approach applied to 
the data across the 5 hospitals
Pie charts and tables 
to identify similarities 
and differences
Document Review Documentaiy analysis Themes
Questionnaires Quantitative data subject to SPSS analyses- Chi 
square test
As tables and charts
hiterviewing Using Appendices 10-14 the various groups of 
participants and their responses were examined 
for emerging themes across the five sites to help 
collate qualitative data
Pie charts and tables 
for similaiities and 
differences
The qualitative data were compared for similarities and contrasts of the emerging themes. The
quantitative data were analysed using SPSS. Summary statistics were presented in charts and tables.
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5.5 Statistical tests
To compare the five hospitals for the prevalence of NSIs amongst HCS and MWHs, therefore, 
fictitious figures were applied (Table 19); these figures were hypothetical numbers used only for the 
purpose of demonstrating the working procedure in the main study.
Table 19: Fictitious figures for t le five hospitals
Hospital (A)No. 
of Beds
(B)No. 
of Staff
(C)No. of 
NSIs in last 
year
(D)No. of 
Staff 
Vaccinated
(E)No. of 
Training in 
last year
A 300 1000 16 889 6
B 120 500 10 475 8
C 110 500 12 400 4
D 90 400 11 310 5
E 65 300 23 250 2
For these data, the Chi-square test was used for categorical analysis and to ascertain the 
association between two or more categorical variables; a p-value below or equal to 0.05 was the cut­
off value for significance.
The total NSIs from hospitals A to E for all staff for the previous year might have included 
staff who had suffered repeated NSIs (Table 19). To compare the five hospitals for the prevalence of 
NSIs amongst HCS and MWHs for the previous year, the Chi-square test was applied.
The null hypothesis was: staff in all hospitals were at the same risk of experiencing NSIs. If 
the p value was greater than 0.05, the Null hypothesis was accepted and it could be concluded that all 
hospitals’ staff were indeed at the same risk of NSI (Tables 20 & 21). The alternative hypothesis was: 
staff in one or more hospitals were at greater risk than those in others of experiencing NSIs. Therefore, 
if the p-value was below or equal to 0.05 then the alternative hypothesis was accepted.
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Table 20: Number of injmies or no injmies in staff in the previous year
Hospital
Injury
Yes No Total
A Count 12 988 1000
% within hospital 1.2% 98.8% 100.0%
B Count 6 494 500
% within hospital 1.2% 98.8% 100.0%
C Count 5 495 500
% within hospital 1.0% 99.0% 100.0%
D Count 9 391 400
% within hospital 2.2% 97.8% 100.0%
E Count 15 285 300
% within hospital 5.0% 95.0% 100.0%
Total Count 47 2653 2700
% within hospital 1.7% 98.3% 100.0%
Table 21: Chi-square tests for null hypotheses
Value df Asymp. Sig. (2-slded)
Pearson Chi- 
Square
N of Valid Cases
23.406®
2700
4 .000
111 addition, other data could be compared with the qualitative data: for example, to ascertain 
how many NSIs took place in the previous year, how many different staff repeated the above injury, 
and how these results compared with the quantitative data recorded by the hospitals.
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5.6 Ethics
The research proposal was submitted for approval to the University of Suney Ethics 
Committee and the Health Authority of Abu-Dhabi. The participants’ responses and identities were 
coded. Hospital names were coded to ensuie anonymity. All information and data collected and stored 
were handled according to the requirements of the Data Protection Act 1998. All questionnaires and 
material used in the research project were anonymous. All the related research materials remained in a 
locked and secui'e filing cabinet in the home office of the author. All data were recorded on the hard 
drive of the home computer which was the property of the author and was password-protected. Anti­
virus software and a suitable firewall were installed on the home computer in order to ensure security. 
Paper copies of the completed questionnaires were stored securely in the locked filing cabinet, to be 
confidentially shredded ten years after the completion of the study.
hi the next chapter the results were presented for the main study which consists of two phases. 
Phase 1 comprised the field visit including obseivation checklist, documentary reviews and semi- 
stmctured interviews with various participants. Phase 2 comprised the questionnaires for the two 
categories of iiiteiviewees, i.e. MWHs and HCS.
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CHAPTER 6 
RESULTS OF THE MAIN STUDY
The main study consisted of two phases. Phase 1 was designed to produce the 
qualitative data using thematic analysis (see 6.1). Phase 2 was designed to produce the 
quantitative data on MW, shaips injruies and hospital waste disposal practices (see 6.2); 
Univariate (descriptive) and multivariate (inferential) statistical analyses were used and the 
data presented in tables and gi'aphs.
6.1 First phase
This phase had tlu'ee stages which used three methods; interviews observation, and 
documentary regulations review,
6.2.1 Semi-structured interview results
6.2.1.1 Participants
Regarding the demogiaphic characteristics of the participants (Table 22), about 53.4% 
of the participants were HCS. The Emiratis were 3 MW managers and one nurse. Half of the 
participants had worked in hospitals for 6-10 years; another 32% had even longer experience. 
The national spectium of the participants was balanced, with Arabs equal to non-Aiabs. The 
job activities were also equally covered, giving an adequate representation to each. Years of 
experience were less balanced. Three of the hospitals were in Abu-Dhabi City.
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Table 22: Demographic Characteristics of the Participants (N = 28) and their hospitals’
locations
Demographic Variable Number (%)
Nationality
Emiratis 4 (14.3)
Other Arabs 10(35.7)
Non-Ai'abs 14 (50)
Professional category
Managers 3 (10.7)
Doctors 5 (17.8)
Nurses 5 (17.8)
MWHs 5 (17.8)
Infection control managers 5 (17.8)
Staff in charge of MW 5 (17.8)
Years of Experience
1-5 5(17.8)
6-10 14 (50)
> 10 9 (32.2)
Hospitals
Abu Dhabi City 3 (6 0
A1 Ain City 2(40)
Clarifying the statements from the participants’ interviews brought out the four 
emerging themes and fifteen sub-themes (Table 23).
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Table 23; Themes and subthemes emerging from interviews
Themes
Policies and 
regulations of 
MW 
management
Process and 
Procedures
Prevention
measure Personal
-policies and -segiegation - staff -Imowledge of
regulations vaccination MW
-colour-coding -Language
- tiaining -Background
-type of MW -reporting system programme - Level ofSub­ educationthemes -MW -Health &
- vaccination tiansportation Safety
policy awaieness
- safety
measures
6.2.1.2 Medical waste management
111 their responses, HCS and MWHs identified several baniers that could negatively 
influence the Medical Waste Management (MWM) process and its hazards and risks in the 
hospital. They also indicated their motivations and suggestions to reduce the risks and hazards 
in MWM. Figure (4) shows the conceptual fiamework derived fiom the themes on Table 23. 
(Figure 4, adapted fiom Habiba et al., 2009).
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Figure 4: Main barriers, motivations and suggestions of the conceptual framework of MWM (Themes A
C; subthemes i-iv)
C) MWM BARRIERS B) MOTIVATIONS A) SUGGESTIONS-a
i) Policies & regulations 
barriers:
-Different levels of 
policies (local, federal & 
international)
-Policies not applied 
properly or absent e.g. no 
clear vaccination policy
ii) Process & procedures 
barriers:
-Poor segregation
-No standardized coloui-
coding
-No standardized reporting 
system
iii)Prevention m easures 
barriers:
- No vaccination for all 
staff
-Poor training 
programme 
-Internal MW 
transportation routes not 
isolated from tlie oublie
iv) Personal barriers:
-Poor knowledge of MW 
-Language 
-Background 
- Level of education 
-Low Health & Safety 
awareness
-Health & safety 
-Rislcs & 
hazards 
-NSIs
-Environmental
IMPROVE MW 
MANAGEMEN 
T& IT S  
HAZARDS & 
RISKS
i) Policy & regulation levei:
-Standardize local & 
federal policies into one set 
of regulations 
-Ensure SEHA’s 
inspections take place to 
enforce the implementation
ii) Process & procedure 
level:
-Standardize the 
segregation system 
-Standardize the colour- 
coding
-Standardize the reporting 
system of incidents
ill) Prevention m easures 
level:
-Introduce a new programme 
of systematic vaccination for 
all staff
-Design and schedule 
hospital-wide in depth MWM 
training course 
-Compulsory yearly online 
refresher training
iv) Personal level:
-Improve the knowledge 
about MW
-Improve the contents of 
training programmes 
-Improve the contents of 
education programmes 
-Improve and emphasize 
Health & Safety awareness 
-Review recruitment 
procedures
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A) MWM Barriers (see Figure 4)
i) Policies and regulations
Participants identified various policies and regulations that were acting as bamers to 
MW management. These factors were:
-Different levels of policies:
The hospitals’ regulations had different souices, local and federal, and, for some
hospitals, international regulations. This situation was enshrined in the legislation of the UAE. 
For example, the Health Authority mentions in its Policy Statement that HCFs should manage 
their MW appropriately following the UAE Federal Law, Health Authority Abu Dhabi, and 
Municipality mles and regulations.
“Yes we do, the hospital follows the UAE Federal law on waste management (Federal Law 
No. 24, 1999) and local law. ” (Head of Infection Control);
.and some hospitals followed international regulations:
“...We Te going to be following the international giddeline which is the Joint Commission....
the Joint Commission for Accreditation of Hospitals (JCI) In this area, it's called the Joint 
Commission International, JCI. " (Manager);
“Our obligation is to ensure that MWM abides with the following HAAD Policy, UAE 
Federal Law No. 21/24, Local Environmental and Health Regulation JCIA Standard" (Person 
in charge of MWM).
-Existing regulations were not being implemented consistently in some hospitals;
"... It’s not done particularly well, I  have to say that. We do not have, at the moment; we do 
not have a clear policy to guide us as to what should actually go into the bins... " (Nurse),
-Some policies were ineffectual or absent, such as those for systematic vaccination;
“...There is no policy for vaccination now. They have a plan in the hospital but it’s not 
implemented yet for the new staff, I think they have, because it’s required before the 
employees start working, there is some procedure they will do, some tests for that staff, so they 
will do the vaccination as well, but for the existing staff, there is no,... no implemented the 
programme, let us to say ’’ (Doctor).
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'‘...we need a guiding policy... ” (MWHs)
...despite the fact that the HAAD stated in its Policy Statement that all HCFs’ staff, mcluding
waste handlers, should be immunized for Hepatitis B.
ii) Process and procedures barriers
Participants reported factors which highlighted the need for more detailed procedures; 
-Poor segregation:
This lack of policy was relevant at hospital level, as packaging and colour-codes for
MW were clearly mentioned in the HAAD Policy Statement (reference Schedule 3, Federal
Regulation). From the data gathered in the interviews, however, hospital practices showed this
was not consistently followed.
“For the waste in general, they’re segregated in two types, the MW which we have monthly 
statistics for. ’’ (Responsible for MW, Manager of support sennces)
EHSMS 2009 stated in the code of practice that the “environment should be
considered when disposing of waste. Also, it can be related to the fact that waste generators
are responsible of the waste until it reaches a ti eatment facility”. But some hospitals were not
following the EHMS statement:
“So far, we don’t have a contractor to manage chemical waste something like the and
those chemicals... as we understand,.. They used to get rid of them through sewage, the 
general sewage... ’’ (staff in charge ofMWM).
-No standardized colour-coding:
Despite guidance being provided in the HAAD Policy Statement which detailed the 
different types of waste and the colour codes for each, hospital policies varied fi'om 
segregating waste into 2 categories plus shaips with their own colours...
“We've got extensive policies that cover M W  and it's vejy clearly divided into 5 groups. ’’ (Manager o f  
Nursing Section)
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"We use yellow bags fo r MW and black bags fo r  domestic waste. ” (staff in charge o f MIVM)
...or 3 types and coloui's...
“Well we have the yellow and the blue as well...
-Yellow, we use it in the pharmacy 
-The blue in the labs 
- and the red for all MW” (MWHs)
....or up to 5 different categories and colours...
“We've got extensive policies that cover MW and it's veiy clearly divided into 5 groups. ” 
(Manager of Nursing Section)
Not only did these policies differ between different hospitals, but also they were not
consistently applied; one head of nur sing commented:
“...the nurses should segi'egate the waste into the two bins. It’s not done particularly well, I 
have to say that ”. (Head of nursing)
-No standardized reporting system:
The data showed that hospitals had their own system for reporting incidents which were
entirely paper-based...
“In case of any, let us to say, case happen, our incident programme, it will be just writing 
hard copies, we have the forms of incident reports and we have to submit it to the quality 
department. This is the procedure... I t’s hospital wide... ” (Head of Laboratory)
...or with plans to change to electronic formats...
“I believe it’s on its way but at the moment, it’s only written”. (Head of nursing section 3)
... or with a frill electronic system in place...
“We've just flipped over last year, I think it was like last year, to the "Patient Safet)> Net" (?) 
which is an electronic reporting device.
-Before it wasn't electronic, it was paper-based. ” (Manager of Nursing)
... and one respondent mentioned that the two systems (i.e. written and electronic) were in 
use.
“We have an electronic incidence reporting system which establishedfor long time and 
manual as well”. (Head of Infection)
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iii) Prevention measures barriers
Other factors increased the risk of injuries and spread of disease, thereby increasing 
risks to staff, patients and public. They included:
-No vaccination for all staff:
According to the Policy Statement of the Authority of Abu-Dhabi (see section 
3.9.4.6), “all HCFs’ staff, including MWHs, should be immunized for Hepatitis B”. However, 
the data gathered in the inteiwiews showed that some hospitals were not complying with these 
regulations and this was confinned firstly by the hospital staff, regardless of their position in 
the hierarchy.......
“...On the whole, in the healthcare facility, we not have this hepatitis B and tetanus 
vaccination for all, no ” (Occupational Health)
“There is no policy for vaccination now. They have a plan in the hospital but it’s not 
implemented yet. For the new staff, I think they have, because it’s required before the 
employees start working, there is some procedure they M>ill do, some tests for that staff, so they 
will do the vaccination as well, but for the existing staff, there is no,.... no programme for that 
yet. No, no implemented the programme ” (Doctor)
and secondly by the MWHs themselves:
“No, we have not been vaccinated hut eveiy three months we have been taken to the... for a 
medical check up to the hospital”. (MWH)
Some have put a system in place which concerns new staff only...
“All new staff will be tested for Hepatitis B titre as part of their medical check-up. They Mnll 
be given vaccination based on the result of the test”. (Head of Infection Control)
However, at least one of the hospitals had an all-staff vaccination policy for Hepatitis B. As 
the Head of Infection Control confinned...
“All staff including contract staff are offered Hepatitis Vaccination upon hire after their 
immune status is serologically tested”.
Moreover, it would seem that, in some hospitals, there was no vaccination programme; 
but that compliance with the Health and Safety at Work legislation (Federal Law No.8 /
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1980), which states that the employer must provide periodic medical examination (see section 
3.8.2), is viewed as a compensatory measure by the MWHs:
"Actually, we not have any vaccinate, then each 3 months we are going to medical... ” (MWH)
“Actually, we are... each 3 months we send our whole cleaners to... uh...full medical check 
up...” (MWH).
-Poor tmining programme: most HCS agieed that limited training programmes were one of 
the major factors hindering adequate prevention. Although it was enshiined in the local law 
that all HCFs must ensuie HCS were trained in the proper waste management practices (see 
section 3.8.4.7), most HCS agreed that limited training programmes were one of the major 
and/or most coimnon factors hindering adequate prevention. Notably, the hospital staff, 
regardless of their position in the hierarchy, acloiowledged plainly this limitation of their 
training, commenting that the trainmg was not specific enough....
"... The actual mandatoiy training is a day but it’s not just specifically fo r ... the MW... I t’s 
for everything, safety andfire and all those things ”. (Head of nursing),
"All staff have mandatory yearly infection control education which includes waste 
management. The session is 1 hour and the waste management is only a small part of that 
session”. (Nurse)
...or that not enough time was dedicated to it......
"... and more training requiredfor the cleaning staff who are... ” (Head of Infection Control), 
"... /  think it needs to be expanded a little bit”. (Head of nursing section),
...or that they lacked dedicated stmclures in order to cater for those needs and comply with the 
regulations;
“But there is no identified structure for training, or plans for training established here and identified 
by the management”, (staff in charge of MWM).
By contrast, MWHs provided infomiation which suggested they were satisfied with the 
traming they were being given.
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Ok. And do you think this [ti'aining] help you to improve yourself...
-Of course...
-...andprotect you fi'om MW?
-Yeah
-It’s really helpful or do you think... ?
-Yeah ”. (MWH)
"-Have you received any ti'aining regarding the management of the MW?
-Yes, our management has given us and we ’re giving that to cleaners, the training about 
the...” (MWH)
However, one of the MWHs was aware that more in-depth training was needed for a number 
of staff directly involved in MW management:
"We need to improve, improve the other cleaners and eveiybody. The importance we give 
more training to them ”. (MWH)
Although qualitative methods are usually an adequate way to obtain longer, more 
personal answers than with quantitative methods, the answers of the MWHs were shorter than 
could have been expected. Their lack of fluency in English was the most obvious obstacle 
explaining these brief or repetitive statements. That they refeiTed to only two types of waste 
was because they were unaware of the right number but that the hospital did not segregate 
more than that. This was confinned when staff responsible for them or section managers 
answered the question themselves. The inadequacy of the training therefore seemed to relate 
more to several other factors than to the staff not following the guidance they had been given. 
Some of these factors could be as follows.
The imprecise natiue of, and lack of guidance in, the applicable legislation, whether at 
local or at federal level: the Policy Statement of the HAAD mentioned that it must be 
demonstrated that continuous training should be provided to all HCF staff involved in this 
process, especially to the housekeeping staff and cleaners, whether directly employed by the
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HCF or outsourced by the HCF (see section 3.8.4.6). At federal level, the Health and Safety in 
the Workplace legislation states that the employer must provide all infomiation, instiuction, 
training and supeiwision to enable employees to undertake their nornial duties without risk to 
their own health and safety or to that of others (see section 3.8.2).
The short time dedicated to the specific delivery of infomiation (whether as education 
or ti’aining) relating to MWM was mentioned above:
-"we've got it in orientation that was at the orientation programme for an
hour...[...] ...(Manager of nursing)
However, hospitals then adapted in the way they saw fit and some aimed at being consistent...
"then we do the annual competency, so the competency's quite good online because 
you get the learning package that you read and then, you do your competency, so 
that's part of your appraisal”. (Manager of nursing section).
...and monitored the training needs as an ongoing process:
"...then also sometimes, if there is confusion, or we have different staff, I will invite 
infection conù'ol to come and give an in-sejyice at unit meetings ”. (Manager of 
nursing section).
Managing staff also mentioned other factors that must come into consideration, given 
the multicultural nature of the UAE. These factors will be discussed within the Personal 
Baniers section.
-Internal MW transportation routes were not isolated from the public.
Wlien considering the whole of the disposal chain (see section 3.8.3), there was hardly 
any mention in the intei’views of the transportation routes, of the time spent and of the path 
used to tiansfer the MW from its point of origin to the storage area pending collection and 
disposal by the designated organisation. Only one of the participants mentioned this stage of 
the MW process:
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"They don ’t have, the hospital structure, its buildings are not designed in a way for having 
specific elevators for waste, for food, it’s all mutual, used by staff, patients and also for
transporting food and waste, all of these things....... the complaint that we had was the smell..
we tried to identify certain elevators just for the waste andfor the food transportation, 
however we can’t control the public because sometimes they just go and use the same 
elevators ”. (Personnel in charge of MW)
However, when looking through available applicable legislation in the Emirate of 
Abu-Dhabi, this step in the MW disposal chain seemed to have been partly overlooked. The 
two main areas provided for were for the containers for varied wastes and related issues, or 
storage areas while awaiting collection by a sub-contractor.
But when examining the articles in more detail, some might be linked implicitly to the 
transportation route issue within the HCFs: for example, in the Policy Statement of the Health 
Authority of Abu-Dhabi, it was stated that,
"Waste should not be stored close to patients”. (6.2.8.)
Rationally, therefore, waste should not be close to the routes of either patients or 
public during the tiansportation from hospital to the main storage located outside the hospital. 
In the same way, the inteipretation of the following article of the Policy Statement of the 
HAAD might, or maybe even should, extend to the transportation of the MW within the 
hospital:
"To control and optimize the procedure of wastes within the Health Care Facility!, starting 
from the place where they are created until the final destination (all should be documented) ”. 
(See section 3.9.4.7(1))
“Handling” could also extend to this process and was mentioned in several articles of Law No 
21 (2005) including Aificle 2 of the Responsibilities of the Competent Authority:
"Review and approval of the methods, mechanisms and technologies of handling, storage, 
treatment, and disposal of waste which are proposed by the concerned parties ”. (5)
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"HCFs must choose carefully the companies handling, collecting, transpojiing and disposing 
of the waste, because the waste generator is held directly accountable for ensuring that all 
stages of transportation and disposal are carried out in a safe and legal manner", (section
Finally, the following article from the same Policy Statement could also cover the 
process of transportation within the HCF as it was one of the steps of the disposal chain this 
study aimed at exploring:
"The concerned parties must coordinate with the Competent Authority! on matters related to 
WM for which provision is provided therein ”. (Law No 21, 2005, Ch. 3 Art. 4)
-Limited safety measures:
PPE seemed to be the only fomi of personal safety available to handlers:
"Beside the PPE, the fact that they have to wear this things?... No Nothing, beside that, 
nothing, just the PPE, to M!ear their uniform ... and also the people who are inside the store 
area, who are working there, we also instruct them to wear the PPE and all these things but 
other than that, they are no other measures that we use (staff in charge of MWM).
One Head of Infection Control mentioned other safety devices, without giving details 
about what they were:
"...and also to improve this safety! side of a number (?) of devices which 1 think we are lacking 
at the moment,... " (Head of infection conti^ ol)
With regard to the wider public, and in contravention to the Health Authority Policy 
Statement which clearly stated that infectious waste had to be stored in a designated aiea with 
access limited to authorized persoimel only, and that laboratory waste should be stored in a 
refrigerated, lockable and closed storage space pending disposal, some hospitals did not 
follow these specifications when assigning a dedicated room for MW storage:
”... Well, MW room, it’s not locked as such but it’s closed’’. (MWH)
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iv) Personal barriers
Factors relating directly to the staff increased the risks of injm’ies and of spreading 
disease. These included:
-Poor laiowledge of MW:
Some respondents mentioned knowledge issues. Some statements were of a more
general natuie and did not concern any category of staff in particular...
‘Tin not sure that if y ou walked up to somebody in the hospital, that we would be as 
Icnowledgeable as we should be on MW management". (Manager)
...while others were from the direct experience of staff in charge of a hospital department with
direct contact with MWHs subcontracted by the HCF:
‘‘Because we had quite a lot of lack of knowledge ". (Head of nursing)
This was confirmed by the staff responsible for the support services within another HCF:
‘‘We face sometimes issues with them when they... because they are not educated or trained 
specifically for this. They are instincted to follow that". (Staff in charge of MWM)
-Varied language skill:
The language bairier was an obstacle which was difficult to overcome with their 
cuiTent staff, when it came to delivering fully beneficial and appropriate ti’aining to the staff 
involved in MWM:
“It depends because we have got such a multicultural worlrforce, I think sometimes it is 
difficult because we all... English is perhaps not people's first language so there's... " 
(Manager of nursing section).
This was confinned in another hospital which identified the same problem:
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“Somehow, because it is a multilingual society and there are the people who are even not 
[inaudible], they can‘t read English so those... and sometimes language barriers which led to 
the problem of understanding... " (Head of Infection Control).
. ...although this was explicitly mentioned in the Policy Statement of the Health Authority of 
Abu-Dhabi;
“...the cleaners must be able to communicate in English so that training can be provided to 
them", (see section 3.9.4.6)
-Varied background, national and socio-economic:
As the UAE society is multicultuial with more than 50 nationalities coexisting, 
employers might be puzzled when assessing how the applicants’ backgrounds might affect the 
applicants in their new position, in order to offer adequate ti'aining:
“...or where you've come from influences it as well because of [e.g. education,
environment, background...] Exactly} and you don't hww what programmes are in their home 
countiy to have knowledge about infectious waste". (Manager of Nursing Section)
- Different levels of education:
Another difficulty was the staffs educational backgiound which influenced the type of 
training or education given in order to take into account the processing abilities of the 
trainees:
“You must differentiate between education and training. Right? You can educate an illiterate 
person about the procedure and processes. However, you cannot really train them because 
training requires the thinldng and background laiowledge of a subject". (Head of Infection 
Control)
Having had to face this difficulty, some hospitals now took into account the Policy 
Statement when it required that “the recmitment practices for the cleaners [be] reviewed”. 
(Policy Statement of the Health Authority of Abu-Dhabi, 2.12):
- “On the new contract which is now^  coming, we are hiring educated literate persons ". (Head 
of Infection Control)
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And hospitals confinned...
“No, not all of them got that kind of training in MW handling. We are planning now because 
we are changing the contracted staff, we are planning to get educated people who can be 
trained in reporting such incidents ”. (Staff in charge of MWM)
- Health and Safety awareness:
Some of the MWHs had a very limited awareness of the most basic principles in 
Health and Safety, as veiy telling examples showed:
“They were actually tiying to empty out the sharps from the boxes into bags". (Head of 
nursing)
Yet, the Policy Statement clearly required continuous ti'aining to be provided to all staff 
“whether directly employed by the HCF or out-souiced by the HCF” (3.9.4.6).
B) Motivations (see Figure 4^
Motivations revealed by the responses in these intei*views related to both general 
knowledge and to more specific issues. They were mentioned by all categories of staff 
inteiwiewed, the main difference being the more or less detailed natuie of their answers. 
Altogether, these motivations would lead to improvements which would eventually ensure 
that the hospitals complied with the cuirent legislation applicable to their activity, as it was 
mamly then non-compliance with the existing policies which had led to the gaps identified by 
the HCS. Their proposals included:
-Health and safety:
In a more specific way, MWHs and their supei*visors were more concerned with issues 
relating to general Health and Safety m their daily tasks, and the guidance which could be 
provided to the handlers...
“Yes, we improve ourselves and I can improve my cleaners ’ side (?) ". (MWH)
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...whereas supervisory staff mentioned devices they could provide for the staff employed in 
their department or mider their authority:
"...also to improve this safety side of a number (?) of devices which I think we are lacking at 
the moment... ’’ (Head of infection control).
-Risks and hazards:
So far as risks and hazards were concerned, staff in charge specifically mentioned these, as it 
was part of their duties to help improve preventive measm es and minimize the chances of 
Üieir recuiTence:
“...to start these kinds of things of injuries and lower the risk... " (Health and safety officer) 
"...to help prevent injuiy from reoccurring". (Head of infection conti^ ol)
-Shaips and NSIs
Although NSIs were part of all the segiegation systems developed in these hospitals, 
the responses showed that some MWHs were aware of measm es which were going to be 
implemented in order to provide better safety, because they were dealing with them on a daily 
basis:
“This is something that was said [inaudible] by the supervisor that we need to, start this type 
of PPE wearing for the sharps ”. (MW handlers)
-Environmental concerns:
The responses showed that, while envii'omnental concerns were more likely to be mentioned 
by managers, these were not one of the main areas they wished to improve, although several 
policies mentioned it as one issue to be addiessed when developing internal policies and 
procedures:
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"So far, M>e don’t have a contractor to manage chemical waste something like the [inaudible] 
and those chemicals... as w>e understand,.. They used to get rid of them through sewage, the 
general sewage...[...] However, SEHA has approached all the hospitals to start signing 
chemical waste contracts with certain contractor, which some of the hospitals started doing 
that. We had the communication w’ith the contractor and we [inaudible] the contract and 
starting next month, insha allah, there will be a company that will collect all the chemical 
w’aste. ” (Person responsible for MW)
"We are protecting our self and the people and the environment... ” (MJVH)
"Minimize environmental pollution " (Manager)
C) SUGGESTIONS (see Figure 4)
The participants suggested useful ways for sti'engthening the baniers at different levels:
i) Policy and regulation level
That hospitals must comply with provisions issued by different authorities, whether at 
municipality, local or federal levels, was ensluined within the legislation itself. However, 
these provisions did not necessarily contradict each other although the wording in each might 
refer to another set of regulations fiom another authority in a rather general way, thereby 
making the instmctions more complex and difficult to follow.
- Gathering all local and federal policies into one set of regulations would be a helpful 
suggestion arising from the overview provided by all the respondents. Each hospital refers to 
a different set of regulations, including for some, international guidelines or policies:
"National and JCIA Standards ” (Manager),
"National and internal” (JCIA Standards) (Manager),
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"The hospital follow’s the UAE Federal law on waste management. (Federal Law No. 24, 
1999)”. (Manager),
"Our obligation is to ensure that MWM abides with the following: HAAD Policy, UAE 
Federal Law No. 21/24, Local Environmental and Health Regulation, JCIA Standard, Owners 
responsibility. Standard of professionalism. Efficiency & Cost Optimization” (Person 
responsible for MW).
While many of these existing measures would not require alteration, this might 
facilitate and encourage HCFs to follow regulations and make them into clear policies and 
procedur es, as required of them in cun ent legislation applicable to their activity. It would also 
make it easier to abide by those existing provisions.
This is an important point because these interview responses highlighted that not only 
did hospitals choose to comply with one set of regulations rather than another, but that some 
seemed to comply only partly or sometimes not at all with the provisions applicable to their 
activity as had been shown with a variety of procedure (training, waste segregation and 
colour-coding practices, vaccination etc.); heirce, the respondents mentioned the need for 
clearer policies:
"We need a guiding policy ”. (Head of nursing section)
-The next possible step was ensuring that SEHA’s inspections took place to enforce the 
development of procedmes and the implementation of policies. Provisions existed in local 
(Local Law No. 21,2005) and federal legislation (Federal Law No.24,1999):
"...local authorities should ensure proper inspections to enforce and ensure the 
implementation of the regulations ” (Manager).
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ii) Process and procedure levei
Participants suggested and highlighted the need for more detailed procedmes. These 
suggestions were:
-A standardized segi egation system: a variety of practices applied in different hospitals for the 
classification and subsequent segregation and coloui-coding of MW. Although some were 
more developed than others, no hospital applied the guidance provided in the HAAD Policy 
Statement. Standardizing would be beneficial fi'om everyone’s point of view, whether they 
were staff (subcontracted or other), hospitals, outsouree companies, with benefits for all the 
internal and external customers of HCFs. This aspect would also addi*ess the problems related 
to training and education and the varying levels of fluency in English and competence of the 
staff managing waste at any point dming the disposal sequence. This type of consistency 
would lead to supporting the UAE’s goal of managing sustainability and cost efficiency in 
this field:
“Veiy soon there will he segregation for chemical waste and we will be setting up a similar 
system for reporting. ” (Person responsible for MWM).
iii) Prevention measures level
The suggestions were:
-Introduce a new programme of systematic vaccination for all staff: the responses showed the 
cuiTent situations in different hospitals. Some were in the process of changing their policies so 
that they would apply to all staff:
“We need to follow proper vaccination programme and., and as you Imow... we’re doing 
eveiy thing to, you lmow>, to, to... we do kinds of procedures... to improve and reduce the 
injuries and lower the risk, yes. ” (Head of occupational health)
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This change would bring them into compliance with the existing legislation.
-Designing and scheduling hospital-wide in-depth MWM training course was one of the main 
points highlighted by this responses and was mentioned by all categories of staff:
“It would be beneficial for more detailed information to be given and for more time to be 
allocated to the subject, including specifics about waste separation [segregation] and needle 
stick/splash procedure ” (Nurses),
“Well, not enough [training for staff]. I  think we realise that the training of people in MW 
management, fire safety, yes, all kinds of training, we’ve started to work on veiy heavily as 
we ’re getting ready for this Direct Commission’s Suiyey. It’s part of our mandatoiy employee 
training. We’ve got about 40% of our total staff now> through the training. ” (Manager),
“I think it needs to be expanded a little bit”. (Head of nursing section).
-Compulsory yearly online refresher training: this suggestion is already in existence in one 
hospital as a manager of nursing mentioned; she coimnented positively on its usefulness and 
quality. Extending this to all HCFs would allow them to comply with the existing legislation 
which has explicitly stated that continuous training should take place and be documented for 
all HCS involved in WM, whether in-house or contiacted (HAAD Policy Statement):
“It should be refresher ti'aining programme online, which will help us to be up to date” 
(Manager of Nursing).
iv) Personal level
Ideas were proposed for improving the personal capabilities in knowledge, awareness and 
understanding the hazards and risks of handling MW. These relating directly to the issues 
already commented on, whether on recmitment practices or requirements, were:
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-Reviewing the recmitment practices to bring them in line with the HAAD Policy Statement 
guidance on the need for a minimum proficiency level in English for staff; thus, staff would 
benefit fully from educational and traming progranunes.
Several supeiwisory staff acknowledged this problem with recmitment. Reviewing 
recruitment practices would also involve taking the applicants’ level of education into 
account, if only to make sure they were literate:
“You can educate an illiterate person about the procedure and processes. However, you 
cannot really train them because training requires the thinking and background Icnowledge of 
a subject”,
“We are planning to get educated people -who can be trained in reporting such incidents”. 
(Person responsible for MW).
-Improving the knowledge about MW and the contents of training programmes: this 
concerned allocating more time and making the training a stiongly educational core module, 
together with regular refi'esher courses for those HCS and MWHs (but not only for those 
dealing directly with MW handling) who were central to the disposal sequence:
“It was veiy brief during the orientation, there was... veiy brief.. I  think it needs to be 
expanded a little bit”. (Head of nursing)
-Improvmg and emphasizing Health and Safety awareness:
“...Education programme for our staff to increase their knowledge and awareness from any 
exposure to hazards at work. ” (Head of infection control).
This could be linked to the development not only of effective, properly applied 
procedmes, but also to the co-building of a communication etlios which would promote a
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culture of Health and Safety around the premises, to support the training and education 
received by HCS and MWHs as they performed their duties. As one of the staff suggested:
‘‘...blit I think the most effective w>ay that we can get it... the message across to eveiybody, is to 
have some sort of nice coloured poster which actually easily defines which should go in which 
colour. (Head of nursing).
Her suggestion could be extended to more than segiegation. It could relate to the most 
important or less well followed or applied procedures in the workplace. Thus it would be 
complying with the HAAD policies statements which mentioned that 
communication/awareness should be organized through seminars, brochures, posters and 
other standard communication tools.
6.2.2 Documentary review and observations 
Hospital 1
This hospital was a tertiaiy hospital employing 4,224 people. It had a bed capacity of 
805 with an average annual occupancy rate of 76.01% which equates to 17,263 admissions. 
The waste generated annually was estimated at approximately 800,000 kg/year.
The internal waste management procedures had been developed in line with the 
HAAD policy, the UAE Federal Law 24 (1999), Local Law 21 (2005) and JCIA 
requirements. It gave details on the “MW Chain” and was stmctured to cover the following 
points:
1. Definition and risks;
2. Classification and segiegation;
3. Storage and handling;
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4. Transportation;
5. Treatment and disposal.
The MW policy applied to the following waste generated in this facility; laboratory 
waste, blood and body fluids, sharps, surgical specimens and pharmaceuticals.
The only on-site treatment facility was an autoclave in the laboratory for pathological 
waste. Therefore, most of the waste was taken off-site for disposal by a sub-contractor whose 
MWHs were trained in the requirements and procedures for the handling of MW. MW was 
transported in a green dmm to the treatment facility where it was then shredded or treated 
with a chemical solution (citiic acid and sodium chloride), whereas chemical and 
phannaceutical wastes were brought for incineration by the Municipality. Chemical waste 
was collected and shipped to Germany.
All staff were expected to conform to the following system to allow clear 
identification and adequate disposal of the MW to take place: identify the type of waste, 
discard it in the right colour-coded bag or container, and label the bag or container. There 
were 3 different types of bags (red and yellow, yellow, and blue) and yellow plastic boxes for 
sharps. All should be delivered in the right colom' with bag marking requirements. All must be 
labelled and mention the source, the nature of the waste, as well as the date it was generated 
on.
Bags were then stored in a separate room in each ward, pending removal by MWHs. 
They were transported in designated tiolleys to the storage area. The storage area was secure 
and clear warning signs were displayed. The rooms were refrigerated if the waste was 
expected to be stored (it could be stored in bulk for up to a week). All MWHs involved in 
waste disposal were tiained in handling, collection, tiansporting and storage of waste. 
Washing facilities were available within the storage area. Both PPE and equipment to deal
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with spillages were provided in the area (spillage-kit). The storage facilities were disinfected 
daily.
There were 35 staff employed to tiansport the different types of MW within the HCF. 
The main areas covered by the tiaining they all have to attend were: infection contiol; hand 
hygiene; waste transportation; types of wastes; waste segregation; risks of injuries; handling 
of MW. This training was renewed 4 times a year and additional training sessions were 
organised whenever the need arose.
Hospital 2
This hospital was a tertiary hospital with a staff of 5,307 and a bed capacity of 441. 
The average amiual bed occupancy was 79% amounting to a total of 21,165 admissions. The 
estimated total of MW generated by this hospital was 600,000 kg/year. This facility complied 
with the UAE Federal Law 24 (1999), Local Law 21 (2005) and JCIA requirements.
The internal guidelines of the establishment concerning MWM can be sununarized as 
follows: activating the segregation system from the souice to minimize enviromnental 
pollution; storing hazardous waste in a secure and temperatuie-controlled room pending 
collection by the sub-conti actor before the final disposal; mnning an organized and scheduled 
collection system. The waste generated in this hospital included laboratoiy waste, blood or 
body fluids, sharps, suigical specimens, radioactive, isolation and phannaceutical waste, as 
well as pressurized containers. There was specific colour-coding: e.g. red bags for infectious 
waste, black ones for regular waste and yellow for chemical or toxic waste; boxes were 
provided for sharps. Once the bags had been sealed, they were kept in a large trolley bearing a 
label with a hazard symbol.
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For all these wastes, the handling procedure was described as follows: wastes were 
discarded in a container (based on type of waste) in the waste generation areas. The cleaners 
collected the bags from the generation areas and stored them in two-wheel bins in the ward 
utility room.
The waste collectors collected these yellow and red bins from the utility room and 
transferred them in a big four-wheel trolley. The onsite main storage area was air-conditioned 
(Figure 5), and pathological and infectious waste storage in refrigerated areas. Waste storage 
extended for to up to 12 hours at the most. These areas were disinfected daily.
Figure 5: Main Storage Area
In the main storage area, the waste sub-contracted company replaced the full bins with 
decontaminated bins and transported the waste in a refrigerated vehicle (Figure 6) to its 
treatment facility. No pre-treatment took place for any kind of waste in this HCF.
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F i g u r e  6 :  R e f r i g e r a t e d  V e h i c l e  f o r  t r a n s p o r t i n g  M W
Thirty one MWHs were employed in this facility. Those employees attended infection 
control training, safety training and were taught best practice in medical handling. They were 
also provided with guidelines relevant to the handling of incidents, such as spillages or 
injuries related to the handling of MW. This was provided once, and additional training was 
organized when required. A variety of principles were to be followed such as: wearing 
appropriate PPE; not putting hands in bins; not compressing bags; using service elevators; keeping 
hands away from mouth, nose, eyes, and face ...etc.
Hospital 3
This hospital was a secondary hospital with 1,982 staff, for a bed capacity of 427 and 
an average yearly occupancy rate 72.5%. The number of admissions per year was around 
15,700. The waste generated by this facility was approximately 510,000 kg/year and 535 
containers/month for sharps.
This hospital complied with Federal Law 24 (1999) and Local Law 21 (2005). It also 
followed the WHO regulations on MWM, the Hizmate regulations, and they were in the
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process of implementing the JCIA’s requirements. At the end of 2011, the hospital will be 
audited by the JCI in order to obtain its accreditation.
The waste generated at this facility included: laboratory waste, blood or body fluids, 
sharps, suigical specimens, isolation waste and pharmaceuticals. The outline of the procedure 
is as follows: the MW was discarded in a specific container depending on the category of 
waste, in all waste generation areas. The MWHs collected the waste from the generation areas 
(patient rooms, wards, operation theatres and other departments) in a two-wheel trolley.
They transfened it to the four-wheel tiolley bin (Figure 3) in order to transport it to the 
storage area situated outside the hospital buildings; there, it was stored (however, never for 
more than 12 hours), pending removal by the sub-contiacted company twice a day. They 
collected the bins in a refrigerated vehicle and replaced the full bins with decontaminated 
ones.
Segiegation practices imply separating waste at the source: staff should differentiate 
between domestic waste (placed in black bags), MW (yellow bags), infectious waste (red 
bags) and pharmaceuticals (blue bags). Once sealed, these bags were collected in large 
wheeled tiolleys dedicated to this use, and they were kept in large bins without any label, 
apart from phannaceutical waste, in the site’s storage room.
There were no tieatment facilities on this site. The on-site storage area was disinfected 
weekly. There was no refi'igerated area for the pathological waste. Once taken off-site, 
pathological waste was treated with high temperature steam, and chemical waste was 
collected by a private company and incmerated in Germany. All MW, but not chemical and 
phannaceutical waste, was sent to a sanitary landfill.
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Twenty one staff were employed to handle MW. They collected the MW and cleaned 
the areas. Supeiwisors and staff were authorized to transport MW after being trained on the 
handling and collecting of hazardous waste. Training or awareness training progi aimnes were 
carried out 5 to 6 times a year, and additional training was provided on the basis of incident or 
accidents happening. As there was a safety emergency plan, this facility was trying to develop 
a MW emergency plan.
Hospital 4
This hospital was a secondaiy hospital with a capacity of 420 beds and a staff total of 
1500; the average annual occupancy rate was 66.5% which equates to 16,957 admissions. The 
estimated total of MW generated daily was 1,534 kg and approximately 552,240 kg/year. The 
mtemal guidelines followed JCIA standards.
Laboratory waste, blood or body fluids, shaips, surgical specimens, isolation wastes 
and pharmaceuticals were generated in this facility. According to the policy, they should be 
segregated at point of origin into general or domestic waste, clinical waste, or sharps. Clinical 
waste should be discarded in yellow bags, pharmaceutical waste into dedicated containers or 
black bags, and sharps into approved shaips containers. Yellow bags and shaips containers 
should be labelled with the date at the generation point.
MWHs collected MW from wards and hospitals sections, then tiansported it in 
dedicated carts to the weighing area to be stored in an onsite separated refrigerated room. 
Sharps containers were transported in special bins with the yellow bags. The storage area was 
a temperature-controlled fridge where MW was stored at night for around 9 hours. It was 
disinfected regularly. There was no on-site tieatment facility as it was the municipality which
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incmerated the MW for all of the hospitals and clinics of the area. The MWHs were 
supervised whilst performing their duties (collecting, weighing, storing and loading). The sub­
contractor was the only one authorized to transport MW off-site. No training was provided by 
the hospital; however, contracted MWHs attended training provided by their own company.
Hospital 5
This was a secondary public hospital with a staff of 740, a bed-capacity of 163 and an 
average annual occupancy rate of 80%. The estimated amount of waste generated was 
935kg/day or 26,193 kg/ month and approximately 314,316 kg/year.
This HCF followed the UAE Federal Law 24 (1999), Local Law 21 (2005) on waste 
management and SEHA’s requirements. The waste generated at this facility included 
laboratory waste, blood or body fluids, shaips, suigical specimens, isolation wastes, and 
pharmaceuticals as well as chemical waste.
MW was segiegated at the point of generation. Highly infected and blood 
contaminated items were discaided into red bags; low infected items into yellow bags and 
shaips into yellow containers. MWHs collected the MW in a two-wheel trolley from each 
ward and transferred it to a dedicated four-wheel trolley, to tiansport it to the main storage 
area. The waste was weighed before being stored and collected by the sub-contiacted 
company twice daily.
The main storage area was equipped with A/C, a ventilation fan, a sink, PPE such as 
gloves and masks, and disinfectant. It was disinfected weekly. There was no refrigerated 
storage for pathological waste on-site. The only on-site waste tieatment method was 
autoclaving of pathological waste in the laboratory.
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There were 20 staff employed to handle MW, with 4 supeiwisors, and 3 staff assigned 
to the tr ansport of the MW. Twice a year, they were provided with a tr aining including waste 
management, risk management, infectioir control, and fire and safety. It covered MW 
classification and colour-coding. Universal precautions were followed.
The policy irr the Infectioir Control mairual covered the following areas: MW 
emergency plan, including procedur es to address spillages, exposures, and equipment failures.
In order to gather the results for this observation, 2 visits were carried out hr each of 
the five hospitals in the month of March 2010. Table 24 sunnnarizes the differences in the 
outcomes obseiwed between the hospitals.
Table 24; The outcomes from the observations of the 5 hospitals
Hospital
Issues 1 2 3 4 5
Segregation of MW
y y y y y
Colour coding 
Labelling
3 5 Yellow, red 
black, blue
No
biohazard
symbol
2 Yellow, red 
& black
No biohazard 
symbol
Onsite storage Large 
storage 
area/ each 
type of 
waste/ 
locked
Small 
room. No 
separation.
Locked
Large space 
Locked.
MW bags 
stored in 
differeirt 
sections
Small room. 
No separation 
of the waste. 
Locked
Locked room 
outside the 
hospital -  
collection 
twice a day
Collection
-PPE
-Containers 
and trolleys
y y y y y
Transportation
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-dedicated y X X X X
route
-timetable y y y y y
Universal
precautions y y y y y
HI and H2 were tertiary hospital whereas H3, H4 and H5 were secondary. HI and H2 
practices were more advanced than any of the other 3 hospitals, although H5 had some 
similarities with them: electronic reporting system, JCIA accreditation. However, HI and H2 
were more advanced than those in the other ones regarding the recmitment of MWHs, staff 
training and incident reporting. Generally, H5 had more efficient MWM policies than H3 and 
H4 which were awaiting JCIA accreditation.
6.2.3 Waste management practices
All five hospitals segregated at source. However, the number of identified waste 
streams differed between the hospitals: from two types of waste and colours beside the 
domestic waste and sharps containers, as in H3 and H5, to 5 different types of wastes as in 
H2. Therefore, colour* coding was hospital-specific too. Biohazard symbols were 
inconsistently used on the MW bags, as was confirmed in the second visit in H3 and H5. In 
the same way, in hospitals 1 to 5, although the principles of segr egation were applied during 
the first visit, there was evidence during the second visit of several bags being used both for 
domestic waste and MW (Figure 7).
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Fleure 7: Segregation not in place
In H4, moreover, sharps containers contained several types of waste and not sharps 
only. The second visit also showed that some of the sharps containers were more than % full 
and had not been emptied by the MWHs yet, which was contrary to hospital policy (Figure 8).
Figure 8; Sharps boxes mixed with other waste and full
Each hospital ward had a utility room where bags were stored by HCS while awaiting
collection by the MWHs. In all hospitals, evidence showed that they were often overfilled:
bags were piled up on top of the bins or next to them, or bins were overflowing (Figure 9).
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Figure 9: Overfilled ba 
%
6.2.4 Collection and transportation of MW
With regard to the collection of the waste, all 5 hospitals had a timetable followed by 
the sub-contractor. Only HI had a dedicated route for MWHs to transport waste from 
generation areas to storage rooms. None of the other hospitals had a completely separate 
route: they used a service lift (as in H2) which was next to the public lift (used by patients and 
visitors); or they went through the main entrance, as in H3. Only H4 had markings on the 
floor for the MWHs to follow when transporting the waste to the storage room.
In HI, although infectious waste and non-infectious waste were segregated, they were 
not collected separately as trolleys were equipped with two bags, one red and one black. In 
H5, these two types of waste were segregated and collected on separate trolleys on the first 
visit but not on the second. H3 did not separate them for transportation. Containers were not 
sealed but bags were tied with a cable on the first visit to H3 and H5; however, this was not 
confirmed during the second visit.
All hospitals had on-site storage which was a 10- to 15-minute walk away from the
hospital main buildings. The storage space varied from one hospital to the other. H2, H4 and
H5 all had limited space and no way to segregate waste by category once it was stored. On the
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contrary, HI had a much larger storage room divided into sections for each category of MW 
and lockable at all times. H3 had a large storage room too but it was only divided into sections 
to store waste separately; these sections had no doors. All hospitals kept this storage locked. 
All hospitals also had MW weighing equipment in the storage area.
Although universal precautions were used in all hospitals, the second visits highlighted 
inconsistencies regarding PPE in all cases, as MWHs wear not wearing it all of the time.
6.3 Second phase
The second phase of the study consisted of two gioups of staff. The first group was the 
MWHs; and the second group was the HCS.
A cross-sectional questionnaire survey was distributed to both groups. In the first 
group the questionnaires were distributed by using a hardcopy questiomiaire; in the second 
gr oup they were distributed by using the online questiomiaire sent to the participants by email.
6.3.1 Survey of medical waste handlers
The first group in the second phase of the study which consisted of MWHs received a 
cross-sectional questionnaire survey in the five participant government hospitals from April to 
June 2010. A sample size of 390 MWHs was calculated for the study, using power and 
sample analysis methods (section 5.3.4.3.1). In each participant hospital around 80 MWHs 
were selected randomly to take part in the study. The reason for choosing 80 fr'om each 
hospital, and not using all the staff in each hospital, was to obtain an equal representation 
from each hospital.
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6.3.2 Data collection and entry
A hardcopy questionnaire was distributed to the MWHs, with assistance from the 
hospital administrations. The data were collected from the hospitals a week later and stored in 
a securely locked cabinet to maintain confidentiality.
Data entry was performed using Statistical Package for the Social Sciences (SPSS) 
version 17.0 (SPSS hic, 2009). All data were entered on a spreadsheet before saving them to 
an electronic database. At the end of the data collection, the entered data were double-checked 
by the author and then cross-checked before analysis by a senior research fellow and a 
statistician at the University of Surrey and a statistician at the UAE University.
6.3.3 Statistical analysis
All data were analyzed using the Statistical Package for the Social Sciences (SPSS) 
Version 17.0 (SPSS Inc, 2009). Univariate descriptive statistical analysis was applied. Using 
this method, every individual variable was listed for the descriptive analysis. The progi’amme 
calculated the mean or the median value, the standard eiTor, the standard deviation (SD) and 
the range for each variable.
The 95% confidence intervals (95% Cl) were calculated for each variable using the 
formula %2=Z(0-E) 2/E to indicate the reliability of the estimate of the probable number of 
responders (Toufik, 2005). The Chi-square test was used to ascertain the association between 
two or more categorical variables; a /?-value was considered statistically significant if under or 
equal to 0.05, the cut-off value for statistical significance.
The main factors considered in the analysis were the prevalence of sharps injuries 
resulting from MW handling according to occupational status (e.g. MWH, supeiwisor), and
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also nationality, gender, years of experience, type of injury, hospital and use of personal 
protective equipment.
6.3.4 Results
6.3.4.1 Descriptive results
The five hospitals (1-5) with the numbers of participants and the coiTesponding 
percentages of the total participants were shown (Table 25).
Table 25; The Proportional Distribution of MWHs by numbers of participants in the five hospitals in the
Participant
Hospitals
Participants Number of 
responses 
(11)
% of positive 
responses per 
hospital
95% Confidence 
Interval (C.I)
1 80 50 63% (56.7 - 69.3)
2 80 50 63% (56.7 - 69.3)
3 80 45 56% (49.5 - 62.5)
4 80 34 42% (35.6-48.4)
5 80 48 60% (53.6 - 66.4)
Total 400 227
Four of the hospitals (1-3, 5) provided moderate responses (around 60%) except for 
one hospital which had a response rate lesser than 50% (Table 25).
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T ab le  26: Socio-Dem ographic Characteristics o f M ed ic a l W aste  H and lers  in A b u  D h a b i Hospitals, during
2010 (11=227)
Socio-Demographic N % 95% C.I
1.Gender 227
- Male 132 58 (51.6-64.4)
-Female 95 42 (35.6 - 48.4)
2.Age Group 222
18-25 years 69 31.1 (25.0 - 37.2)
26-35 116 523 (45.7 - 58.9)
36-45 32 14.4 (9.8 -19.0)
46-60 5 2.3 (0.3-4.3)
3.Nationality 213
-UAE 3 1.4 (0.2 - 3.0)
-India 32 15.0 (10.2 -19.8)
-Philippine 90 42.3 (35.7 - 48.9)
-Nepal 30 14.1 (9.4-18.8)
-Bangladesh 33 15.5 (10.6 - 20.4)
-Sri Lanka 23 10.8 (6.6-15.0)
-Pakistan 1 0.5 (0.4 -1.4)
-Jordan 1 0.5 (0.4 -1.4)
Table 26 presents the socio-demographic characteristics of the MWHs in the five 
hospitals. All respondents gave their gender; only a very few omitted age and nationality 
(~6%). Over half (58%) were male workers. Most MWHs (52.3%) were aged between 26-35 
years, whereas only one third (31%) were in the youngest age gioup. The older two age- 
gi’oups combined made up less than 17% (14.4%+2.3%). The largest national group was from 
the Philippines (42%) followed by Bangladesliis and Indians (15% each). The high number 
from the Philippines is generally acknowledged to be because of their reputation for a high 
standard of hygiene, personal tidiness and English.
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Table 27: Distribution of MWHs in Abu-Dhabi Hospitals according to Years of Experience in the Current
N % 95% C.I
1.Years of experience in the 227
current job
No earlier experience 21 9.3 (5.5-13.1)
<1 year experience 157 693 (63.2 - 75.2)
1-3 years experience 28 12.2 (7.9-16.5)
4-7 years experience 11 4.8 (2.0 - 7.6)
8>years of experience 10 4.4 (1.7 - 7.1)
2.Years of experience in the 227
previous job
No previous experience 69 30.4 (24.4 - 36.4)
<1 year experience 66 29.1 (23.2- 35.0)
1-3 years experience 49 21.6 (16.2-27.0)
4-7 years experience 30 30.2 (24.2 - 36.2)
8>years of experience 13 5.7 (2.7 - 8.7)
The distribution of the MWHs in the hospitals according to years of experience of 
handling MW in their cuiTent job (Table 27) showed that: the great majority (almost 70%) had 
limited (<1 year of) previous experience; over one in ten had moderate (1/3 years of ) 
experience; under one in ten (9.2%) had 4 or more years of experience; around 10% had no 
previous experience. For experience in a previous job, around one third of the MWHs had no 
previous experience; about one half had 0-3 years and over one in tlnee had four or more 
years of experience.
Table 28: Type of Personal Protective Equipment (PPE) used by MWHs in Abu Dhabi Hospitals, during
PPE Used N % 95% C.I
1. safety footwear 144 62.3 (54.4 - 70.2)
2. gloves 213 923 (88.6 - 95.8)
3. goggles 97 42 (32.2-51.8)
4. face mask 196 843 (79.8 - 89.8)
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Nearly two thirds of the MWHs reported the use of safety footwear regularly, almost 
all (92%) used gloves, well under one half (42%) used goggles and 85% used a face mask 
(Table 28).
Table 29: Non-use of Safety Equipment by MWHs by Years of Experience in Current Job in Abu Dhabi
The non-use of PPE N % 95% C.I
1.Working days without using 89
safety footwear
< 1 year 71 79.8 (71.5-88.1)
1< 2 years 4 4.5 (0.2 - 8.8)
2+ years and above 14 15.7 (8.1-23.3)
2.Working days without using 39
gloves
< 1 year 18 46.2 (30.6-61.8)
1< 2 years 9 23.1 (9.9 - 36.3)
2 + years and above 12 30.8 (16.3 - 45.3)
3.Working days without using 74
goggles
< 1 year 54 73.0 (62.9- 83.1)
1< 2 years 6 8.1 (1.9-14.3)
2+ years and above 14 18.9 (10.0 - 27.8)
4.Working days without using 
mask
< 1 yeai’
1< 2 years 
2+ years and above
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12
17
81.0
7.8
11.1
(74.8 - 87.2) 
(3.6 -12.0) 
(6.1 - 16.1)
Almost 80% of workers with imder one year of experience reported not using the 
safety footwear (Table 29). Only a very small proportion (<5%) reported non-use for 1< 2 
years, whereas a larger proportion, almost 16%, had not used it for longer. For the use of 
safety gloves, almost half of the MWHs, (46%) reported their non-use for under one year, half 
that proportion (23%) for 1< 2 years, but a higher proportion for over 2 years. The non-use of 
goggles was even poorer with almost tlnee quarters (73%) non-using them for less than one 
year, only 8% for 1< 2 years and 19% for more than two years. The non-use of masks was 
very high (over 80%) among workers with under 1 year experience; for the more experience 
gi'oups it was very low: under 8% for those for 1< 2 years, and just 11% for over 2 years.
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T ab le  30; M W H s  by Job T it le  in  A b u  D h a b i H o sp ita l d uring  2010 (n =227).
JOB DETAILS N % 95% C.I
1. Job title 227
-MWH 221 97.4 (95.3-99.5)
- Supeiwisor 6 2.6 (0.5-4.7)
2. Job description 218
-MWH 211 963 (94.5-99.1)
- Super-visor 7 3.2 (0.9-5.5)
3. Previous Job 181
- No Job 2 1.1 (0.0-4.0)
-MWH 174 96.1 (93.3-98.9)
- Super-visor 5 2.8 (1.8-8.2)
4. Work Shift 227
- Day 204 8&9 (86.0-93.8)
-Night 3 1.1 (0.2-2.8)
-Both 18 9 (4.4-11.4)
For the present and previous job details of the sample population and their work-shift 
hours (Table 30), almost all (over 96%) were styled as MWHs and the rest as supervisors. 
Similar proportions were noted for work experience, and almost all having had similar work 
experience in the previous job. Thus, both groups indicated comparable degrees of constancy 
in their occupations. Most (90%) reported they worked during the day shift, while just 9% 
worked during both the night and day shifts. Only 3 (just over 1%) worked just in night 
shifts. The low numbers of night shift staff might reflect the intentional avoidance by the 
employers of work activity most liable to distinb the nights’ rest of the patients.
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T ab le  31: Patterns o f M ed ic a l W aste  H a n d lin g  am ong M W H s  in  A b u  D h ab i Hospitals d urin g  2010
Patterns of MW handling n % 95% C.I
1. Containers for MWH 225
- Wheel Bins 57 25.3 (19.6-31.0)
- Plastic bags 74 32.9 (26.8-39.0)
- Both 94 413 (35.4-48.2)
2. Rate of handling MW 227
- V. Easy 6 2.6 (0.5-4.7)
- Easy 47 20.7 (15.4-26.0)
- Moderate (neither easy or difficult) 166 73.1 (67.3-78.9)
- Difficult 5 2.2 (0.3-4.1)
- Very difficult 3 1.3 (-0.2-2.8)
3. The rate of disposal of MW 225
- Not good 3 1.3 (0.2-2.8)
-Satisfactory 122 54.2 (47.7-60.7)
-Good 84 37.3 (31.0-43.6)
-Very good 16 7.1 (3.7-10.5)
3. Source of most MW
- Operating Theatie
- Emergency Department
- Sur gical ward
156
145
8
3
92.9 
5.1
1.9
(88.9-96.9) 
(1.6 — 8.6) 
(0 .2-4.0)
For the pattern and nature of MW handling and collection (Table 31), almost one thhd 
used special colour-coded plastic bags, a quarter used wheeled bins and 41% used both. 
Regarding the rate of handling, almost tlnree quarters (73%) reported it as neither easy nor 
difficult, against over one fifth who claimed it was easy (21%) and very few (2%) who 
reported it as difficult. For the rate of disposal of MW, over a half reported it as satisfactory,
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over one third (37.3%) as good, a few (7.1%) as veiy good and only 1.3% as not good. About 
the source producing the most MW in the hospitals, nearly 93% reported that most came from 
the operating theatre, against only 5% from the accident and emergency department and 
hardly 2% fr om the surgical ward.
Table 32; Performance and Job satisfaction of MWHs in Abu Dhabi Hospitals during 2010 (n=227)
Performance and satisfaction of MWHs n % 95% C.I
l.CompIaints about conditions of MW
- yes
- no
220
57
163
25.9
74.1
(20.1 - 31.7) 
(68.3 - 79.9)
2.Condition of MW and complaints 53
- Mixed waste 36 67.9 (55.3 - 80.5)
- Heavy weight 5 9.4 (1.5-17.3)
- No use of PPE 1 1.9 (1.8-5.6)
- No answers 11 20.8 (9.9-31.7)
3.Performance of MWHs 223
- Very satisfactory 57 25.6 (19.9-31.3)
- Satisfactory 131 583 (52.2 - 65.2)
- Average 29 13.0 (8.6 -17.4)
- Difficult 5 2.2 (0.3-4.1)
- Very difficult 1 0.4 (0.4-1.2)
4. Existence of torn bags
-yes 
- no
212
32
180
15.1
843
(10.3 - 19.9) 
(80.1 - 89.7)
For the performance and satisfaction of the MWHs (Table 32), one quarter reported 
having complained about the condition of the MW. Over two thirds of the complaints were
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about the mixing of the MW, just under one tenth complained about its heavy weight, while 
one fifth gave no answer. Regarding their own perfoiinance, nearly 80% of MWHs expressed 
moderate or great satisfaction with the way MW was being handled and collected in their 
hospitals; dissatisfaction was rare (under 3%). However, the existence of torn bags was a 
problem for 15% and these were on the night shift.
Table 33; Difficulties with PPE reported by MWHs in Abu Dhabi Hospitals during 2010 (n=227)
Frequency and Difficulties reported n % 95% C.I
1.Wearing PPE while collecting MW 226
- all the time at work 210 92.9 (89.6 - 96.2)
- when required 15 6.6 (3.4 - 9.8)
- sometimes 1 0.4 (0.4-1.2)
2. Difficulties of wearing PPE 225
- yes 12 5.3 (2.4 - 8.2)
- no 213 94.7 (91.8-97.6)
3.Reasons for difficulty using PPE 12
- not comfortable 7 58.3 (30.4 - 86.2)
- heavy 2 16.7 (4.4 - 37.8)
- no answer 3 25.0 (0.5 - 49.5)
Almost all (93%) of the MWHs reported ‘always’ wearing PPE while collecting MW, 
whereas only 7% wore it ‘when required’ (Table 33). While only a very few (5.3%) reported 
‘difficulty’ using PPE when collecting MW, nearly two thirds of those twelve reported 
‘discomfort’ when using it.
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Table 34; Problems experienced by MWHs while handling and collecting MW in Abu Dhabi Hospitals
Experience of problems n % 95% C.I
1.General problems
-yes 
- no
224
39
185
17.4
82.6
(12.4 - 22.4) 
(77.6 - 87.6)
2.Heaith problems in the past work 225
-yes 18 8.0 (4.5-11.5)
-no 207 92.0 (88.5 - 95.5)
S.Type of past health problem 18
-Skin 9 50.0 (26.9- 73.1)
-Respiratory 1 5.6 (5.0 -16.2)
-Back pain 1 5.6 (5.0-16.2)
-Shoulder pain 2 11.1 (3.4-25.6)
-No answer 5 27.8 (7.1-48.5)
4.Tallding with fellow workers during work 217
-Never 12 5.5 (2.5 - 8.5)
-Sometimes 95 433 (37.2 - 50.4)
-Only occasionally 36 16.6 (11.6-21.6)
-Often 59 273 (21.3-33.1)
-Very often 15 6.9 (3.5 -10.3)
For the experience of MWHs while at work (Table 34), few (17%) encountered 
general health problems. Even fewer of these 18 had suffered them in earlier years. Of these 
18, one half had experienced skin problems, one respiratory illness, one back pain and two 
shoulder pain. Regarding the opportunity for talldng with fellow workers during work, under 
one half (43.8%) reported doing so sometimes, over one quarter (27.2%) did so frequently, 
and veiy few at the exti'emes: 8% very often and 6% never.
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T ab ic  35; T yp e  and frequency o f sharps in ju ries  by M W H s  in  A b u  D h a b i Hospitals durin g  2010 (n=227)
Type and frequency of 
injuries
N % 95% C.I
1.Needle stick injmies
- yes 17 7.4 (4.0 -10.8)
- no 214 9Z6 (89.2 - 96.0)
2.Scissors injuries
-yes 0 0 (0 .0 -0 .0 )
- no 231 100 (100.0- 100.0)
3.Blade injuries
-yes 0 0 (0.0-0.0)
- no 231 100 100.0 100.0
4. Broken glass injmies
- yes 3 1.3 (0.2 - 2.8)
- no 228 98.7 (97.2 - 100.2)
The distribution of sharps injuries sustained by the MWHs during 2010 (Table 35) 
showed that 7.4% sustained NSIs while handling MW, with none having reported injuries 
fr om scissors or blades and very few (2%) from broken glass.
Table 36: Attendance of MWHs for clinical treatment following work-related injury in the study, 2010
Attending clinical treatment N % 95% C.I
1.Seeing a doctor after injury 132
- yes 45 34.1 (26.0 - 42.2)
- no 87 65.9 (57.8 - 74.0)
2.Process of follow-up after injury 79
- Filling incidence 48 60.8 (50.0-71.6)
report and refer to ED*
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- Follow up every 3 months 13 16.5 (8.3 - 24.7)
- No arrswer 18 223 (13.5-32.1)
*ED= Emergency Department
The distribution of MWHs attending treatment following work-related injury (Table 
36) showed that over one third reported having seen a doctor, under two thirds had filled in 
the incidence report and had been refened to the Emergency Department or Staff Clinic, 
16.5% were followed up for treatment every 3 months and 23% gave no answer.
Table 37: Knowledge of MWHs about their responsibilities towards Health and Safety in Abu Dhabi
Knowledge of 
MWH
N % 95% C.I
1.1 know my 225
responsibilities for
health and safety
- Str ongly agree 123 54.4 (47.9 - 60.9)
- Agr ee 102 45.1 (38.6-51.6)
- Disagr ee 1 0.4 (0.4-1.2)
2.The chances of 111
having an accident at
work are high
- Strongly agree 13 5.8 (1.5-10.1)
- Agree 98 433 (34.7- 53.1)
- Don’t know 44 19.7 (12.3 - 27.1)
- Disagree 63 28.3 (193 - 36.7)
- Strongly disagree 5 2.2 (0.5-4.9)
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Ill response to questions about their knowledge about their responsibilities for health 
and safety (Table 37), over one half of the MWHs stiongly agreed they had good Imowledge 
about health and safety, slightly less agreed they had some Imowledge, but only one admitted 
having had little or none. One half knew that the chances for accidents at work were high or 
very high; one fifth claimed no knowledge and 28% did not accept the probability of 
accidents.
MWHs Reporting N % 95% C.I
1. health and safety problems 219
- Strongly agree 87 393 (33.2 - 46.2)
- Agr ee 124 563 (50.0 - 63.2)
- Don’t know 5 2.3 (0.3 - 4.3)
- Disagr ee 2 0.9 (0.4 - 2.2)
- Strongly disagree 1 0.5 (0.4-1.4)
To the question about of MWHs reporting health and safety problems or concerns 
(Table 38), almost all (over 96%) agreed, mainly strongly; almost none replied rregatively.
Table 39: Satisfaction of MWHs with Organizational Health and Safety support in Abu Dhabi Hospitals,
Satisfaction of MWH N % 95% CJ
1. With provision of training in their job 220
- strongly agreed 119 54.1 (47.5 - 60.7)
- agr eed 98 44.5 (37.9 - 51.1)
- did not krrow 2 0.9 (0.3- 2.1)
1 7 0
- disagreed 1 0.5 (0.4 -1.4)
- strongly disagree 0 0 0
2.MWHs not clear how to follow safety procedures 218
- strongly agr'ee 7 3.2 (0.9 - 5.5)
- agreed 18 8.3 (4.6 -12.0)
- did not know 19 8.7 (5.0 -12.4)
- disagree 164 75.2 (69.5 - 80.9)
- str ongly disagree 10 4.6 (1.8-7.4)
3.MWH use the right tools and equipments 219
- Strongly agree 121 55.3 (48.7 - 61.9)
- Agr’ee 93 42.5 (36.0 - 49.0)
- Dorr’t know 5 2.3 (0.3-4.3)
- disagree 0 0 0
- strongly disagree 0 0 0
(Where “0” is used, no answer was given)
The MWHs showed general satisfaction with organizational health and safety support 
(Table 39), with 54% expressing strong agreement with the statement that they received the 
right health and safety training for their job, and 45% expressing moderate agreement; very 
few either did not know or disagreed. A large majority (80%) of MWHs disagreed, strongly 
or moderately, with the statement that they were not clear about "what safety procedures to 
follow”; only 12% expressed any degr ee of “agreement” with that statement.
Regarding the usage of the right tools for the job, almost all (98%) MWHs agreed, 
more or less strongly, that they used the right tools; less than 3% did not Imow.
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T ab le  40; Satisfaction o f M W H s  w ith  health  and safety environm ent in  the study (n=227)
Health and Safety Satisfaction N % 95% C.I
1.Tools and equipment are well maintained 220
- str ongly agreed 114 51.8 (45.2 - 58.4)
- agreed 96 43.6 (37.0 - 50.2)
- did not Imow 8 3.6 (1.1 - 6.1)
- disagr eed 2 0.9 (0.3-2.1)
- strongly disagr eed 0 0 0
2.Super-vision approval 220 32.1 (25.9 - 38.3)
- str ongly agr eed 75 40.9 (34.4 - 47.4)
- agreed 90 5.0 (2.1-7.9)
- did not Imow 11 19.5 (14.2 - 24.8)
- disagreed 43 0.5 (0.4- 1.4)
- strongly disagreed 1
S.Good communication 227
- strongly agr eed 106 46.7 (40.2 - 53.2)
- agr eed 112 493 (42.8 - 55.8)
- did not know 4 1.8 (0,1-3.5)
- disagreed 5 2.2 (0.3-4.1)
- Strongly disagr ee 0 0 0
4. Achieving targets more important than 223
health and safety
- strongly agreed 12 5.4 (2.4 - 8.4)
- agr eed 30 13.5 (9.0-18.0)
- did not Imow 10 4.5 (1.8-7.2)
- disagreed 160 71.7 (65.8 - 77.6)
- strorrgly disagreed 11 4.9 (2.1 - 7.7)
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The MWHs expressed high satisfaction with the health and safety environment (Table 
40). The level of approval for the maintenance of tools and equipment was extremely high, 
with more than half of MWHs expressing str ong approval. Answering the statement that “a 
supervisor doesn’t expect MMHs to do a job if it is risky”, the responses of the MWHs were 
broadly (73%) positive, whether strongly or moderately. However, one fifth “disagreed”, but 
only one was “strongly” dissatisfied.
A large majority of MWHs (Table 40) agreed, whether “str ongly” or moderately, that 
good communication about health and safety affected MWHs; only 2% “disagreed”. For the 
statement that “achieving targets and objectives is often more important than health and 
safety”, over three quarters of MWHs “disagreed” (72%) or “strongly disagreed” (5%). 
However, nearly 20% felt that achieving objectives was seen as more important than health 
and safety.
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6.S.4.2 Multivariate analysis
Table 41; MWHs by age group and duration of working years without using goggles in Abu
Job days without Goggles
age gr oup
< 1 year- 1-2 years
2 years and 
above Total
38 1 9 48
18-30 years 79.2% 2.1% 18.8% 100.0%
70.4% 16.7% 643% 64.9%
15 3 4 22
31-45 years 68.2% 13.6% 18.2% 100.0%
27.8% 50.0% 28.6% 29.7%
46> years
1 2 1 4
25.0% 50.0% 25.0% 100.0%
Total
1.9% 33.3% 7.1% 5.4%
54 6 14 74
73.0% 8.1% 18.9% 100.0%
100.0% 100.0% 100.0% 100.0%
p=0.01
The chi-square test (Table 41) showed a significant relationship between age group 
and years of service and the level of non-compliance with using safety goggles (p=0.01). The 
yoimger the age group, the less was his/her non-compliance with using safety goggles. 
Furthermore, the results showed that the level of non-compliance with safety goggles also 
increased with increasing years of seivice in the job. However, the number of participants 
who did not comply with using the safety goggles was small.
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Table 42: MW handlers by age group and duration of working years without using the face mask in
the study (n=150)
Age gr oup
Job days without Face Masks
Total< 1 year 1-2 years
2 years and 
above
18-30 years 84
85.7%
69.4%
5
5.1%
41.7%
9
9.2%
52.9%
98
100.0%
65.3%
31-45 years 35
74.5%
28.9%
5
10.6%
41.7%
7
14.9%
41.2%
47
100.0%
31.3%
46> years 2
40.0%
1.7%
2
40.0%
16.7%
1
20.0%
5.9%
5
100.0%
33%
Total 121
80.7%
100.0%
12
8.0%
100.0%
17
11.3%
100.0%
150
100.0%
100.0%
p  =0.03
A significant relationship appeared between age group and years of service and the 
level of non-compliance with using a facemask (p=0.03). Again, the lesser the age gr oup of 
the worker, the lesser was his/her non-compliance with using a face mask (Table 42). Also, 
the higher the years of his/her experience the lesser was his/her non-compliance with wearing 
a face mask (p=0.03).
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T ab le  43: M W H s  b y  n ationality  group and d u ra tio n  o f w o rk in g  years w ith ou t using the safety
Nationality group
Job Days without safety footwear
< 1 year 1-2 years
2 years and 
above Total
Arabs 1 1 0 2
50.0% 50.0% 0.0% 100.0%
1.5% 25.0% 0.0% 2.4%
Philippine 22 2 4 28
78.6% 7.1% 14.3% 100.0%
33.3% 50.0% 28.6% 33.3%
South east 43 1 10 54
Indian
79.6% 1.9% 18.5% 100.0%
65.2% 25.0% 71.4% 643%
Total 66 4 14 84
78.6% 43% 16.7% 100.0%
100.0% 100.0% 100.0% 100.0%
p  =0.03
A significant association was foimd (Table 43) between nationality group, years of 
service and compliance with using safety footwear (p=0.03), within all MWHs’ nationalities; 
the fewer the work years, the higher the proportion of job days without using safety footwear. 
However, the steepest falls in non-compliance were during the earliest work-years, with a 
mild rise for the later work-years. A strildng different between the nationalities appeared 
gr-eatest for the 1-2 years subgroup.
1 7 6
Table 44: MWHs by nationality group and duration of working years without using gloves
in the study (n=38)
Job days without Gloves
Nationality group
< 1 year 1-2 years
2 years 
and 
above Total
Arabs 1 1 0 2
50.0% 50.0% 0.0% 100.0%
5.9% 11.1% 0.0% 5.3%
Philippine 5 7 3 15
33.3% 46.7% 20.0% 100.0%
29.4% 77.8% 25.0% 39.5%
South east 11 1 9 21
Indian
52.4% 4.8% 42.9% 100.0%
64.7% 11.1% 75.0% 55.3%
Total 17 9 12 38
44.7% 23.7% 31.6% 100.0%
100.0% 100.0% 100.0% 100.0%
p=0.04
A significant association was found between nationality group, years of service and 
non-cornpliance with using gloves (p=0.04) (Table 44). Within most of the MWHs’ 
nationalities, the fewer the working years, the higher the proportion of job days without using 
gloves.
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Tab le  45; M W H s  by n ationality  group and duration  o f w ork ing  years w ith ou t using face m ask in  A bu
MWH Nationality Job days without Face Masks
< 1 year 1-2 years >2 years Total
Arabs N 1 1 1 3
% 0.9% 9.1% 5.9% 2.1%
Philippine N 44 7 6 57
% 3T6% 63.6% 35.3% 39.3%
South east N 72 3 10 85
Indian
% 61.5% 27.3% 5&8% 5&6%
Total N 117 11 17 145
% 100.0% 100.0% 100.0% 100.0%
/?-value =0.07
A borderline significant association was found in Chi-square test between nationality group, 
years of service and compliance with using face masks (p=0.07) (Table 45). Within most of 
the MWHs’ nationalities, the fewer the working years, the higher the proportion of job days 
without using face masks. However, the steepest falls in non-compliance were during the 
earliest work-years, with a mild rise for the later work-years. The stiiking differences between 
the nationalities appeared greatest for the 1-2 years sub-group.
1 7 8
T ab le  46: M W H s  b y  hospital sources producing  the highest q uantity  o f M W  in  A b u  D h ab i
Type of Hospital
Sour ces producing the highest quantity of MW
Operation theatre 
(OT)
Emergency
department Sur gical ward Total
Tertiary 101 2 2 105
Hospital 96.2% 1.9% 1.9% 100.0%
69.7% 25.0% 66.7% 67.3%
Secondary 44 6 1 51
86.3% 11.8% 2.0% 100.0%
30.3% 75.0% 33.3% 32.7%
Total 145 8 3 156
92.9% 5.1% 1.9% 100.0%
100.0% 100.0% 100.0% 100.0%
/7-value =0.03
When MWHs were asked to identify the hospital sources producing the higher 
quantities of MW (Table 46), significant associations were found between operating theatres 
in both secondary and tertiary hospitals and the production of MW (p=0.03). The reason for 
that perhaps the outcome of the waste is determined as much by the thr oughput of patients, 
higher in secondary hospitals as much as that by the number and the complexity of the waste 
materials higher per patient in the tertiary hospitals.
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Table 47: MWHs by type of hospital and chances of having accidents at work in Abu
Dhabi, 2010 (n=223)
Type of Hospital Chances of having accident at work
TotalAgree Don't know Disagree
Tertiary Hospital 88 42 28 158
55.7% 26.6% 17.7% 100.0%
79.3% 95.5% 41.2% 70.9%
Secondary 23 2 40 65
35.4% 3.1% 61.5% 100.0%
20.7% 4.5% 58.8% 29.1%
Total 111 44 68 223
49.8% 19.7% 30.5% 100.0%
100.0% 100.0% 100.0% 100.0%
/7-value= 0.000
A highly significant association between tertiary hospitals and the agreement to the 
existence of chances for accidental injury compared to MWHs at secondary hospitals 
(p=0.000) (Table 47). In contrast, a higher proportion of MWHs at secondary hospitals 
showed disagreement with existence of chances of having accidents at work (p=0.000).
Table 48: MWHs by frequency of seeing a doctor following an injury in Abu Dhabi during 2010 (n=132)
Type of Hospital See a doctor after the injury
TotalYes No
Tertiary Hospital 42 34 76
55.3% 44.7% 100.0%
933% 39.1% 57.6%
Secondary 3 53 56
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5.4%
6.7%
94.6%
60.9%
100.0%
42.4%
Total 45 87 132
34.1% 65.9% 100.0%
100.0% 100.0% 100.0%
p=0.000
A highly significant association was found (p=0.000) between MWHs at tertiary 
hospitals and the frequency (93%) of seeing a doctor following accidental injuiy (Table 48). 
hi contrast, a high proportion of MWHs (p=0.000) at secondary hospitals (61%) reported 
NOT seeing a doctor following accidental injuiy. The difference might be due to the different 
quality of management and safety awar eness at the two types of hospitals.
6.3.2 Survey of healthcare staff
The third part of the study, i.e. the second group of the second phase of the cross- 
sectional questionnaire survey, comprised HCS (consultants, doctors, nurses and laboratory 
technicians) in the five major government hospitals of Abu Dhabi from March to May 2011. 
A sample of 500 was chosen using power and sample analysis (section 6.2.1.2); i.e. 100 from 
each hospital. The reason for choosing the same proportion from each hospital was to obtain a 
representative sample from each hospital.
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6.3.2.1 Data collection and entry
All electronic questionnaire, designed using Sui*vey Monkey software, was distributed 
electronically thiough email to each participant, with assistance from the hospital 
administration. Upon obtaining the sample frame from each hospital, participants were 
contacted by email. Those who agreed to participate entered their responses and then directly 
uploaded the data to the database progi'am using die internet. Once received by the reseaicher, 
the data were stored in a seemed electronic database to maintain confidentiality.
The data were tiansfened to the Statistical Package for Social Sciences (SPSS) version 
18.0 (SPSS hic, 2010). At the end of the sm vey period, the data were double-checked by the 
author and were then cross-checked before analysis by a senior research fellow, by a 
statistician at the University of Smrey and a statistician at the UAE University.
6.3.2.2 Statistical analysis
These data were analyzed following the procedure described for the MWHs’s data in Section 
6 .3 . 1.2 .
6.3.2 3 Results
6.3.2.3.1 Descriptive results
The five hospitals (1-5), with the numbers of paiticipants and the corresponding 
percentages of the total participants, were presented (Table 49).
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Table 49: The Proportional Distribution of HCS by the numbers of participants and the corresponding 
percentages in the five hospitals in the Emirate of Abu-Dhabi (n=247)
Participant
Hospitals
Number of 
participants
Number of 
responses
(n)
% o f 
responses 
per hospital
95% 
Confidence 
Interval (C .1)
1 100 92 92% 88.6-95.4
2 100 33 33% 27.1-38.9
3 100 34 34% 28.1-39.9
4 100 53 53% 46.8-59.2
5 100 35 35% 29.1-40.9
Total 500 247 49.4%
Less than half of the participants provided responses. Tliree of the hospitals (2, 3 and 
5) provided lower and comparable proportions (around one tliird in each) of responders from 
then participants (Table 49). In comparison, hospitals 1 and 4 provided the larger proportions 
(92% and 53% respectively) of the responses. Hospital 2 provided the lowest percentage 
(33%); yet HI, which was comparable in being large and tertiary, provided the highest (92%). 
The reason might have been because the managerial arrangement had recently changed in H2.
Table 50; Socio-Demographic Characteristics of HCS in the Study (n=248)
Socio-Demographic N % 95% C.I
1.Gender 180
- Male 79 44 36.7-51.3
-Female 101 56 48.7-63.3
2.Age Group 183
18-25 years 2 1.1 -0.4-2.6
26-35 28 15.3 10.1-20.5
183
36-45
46-60
74
79
40.4
43.2
33.3-47.5
36.0-50.4
3. Nationality 165
North Americans and Europeans 53 32.1 25.0-39.2
Asians 53 32.1 25.0-39.2
Arabs 59 35.8 25.0-39.2
4. Years of Experience 200
1-2 Years 44 18.6 13.2-24.0
3-5 years 58 24.6 18.6-30.6
6-10 years 68 28.8 22.5-35.1
11 years and above 66 28.0 21.8-34.2
5. Previous job 200
Consultant doctor 36 18.0 12.7-23.3
Doctor 66 33.0 26.5-39.5
Nurse 72 36.0 29.3-42.7
Lab technician 26 13.0 8.3-17.7
6. Present Job
Consultant doctor 
Doctor 
Nurse 
Lab teclmician
210
46
73
77
14
21.9
34.8
36.7
6.7
16.3-27.5
28.4-41.2 
30.2-43.2 
3.3-10.1
When the socio-demogi'aphic characteristics of the HCS in the hospitals were analysed 
(Table 50) it was found that the majority (56%) were females. Most HCS (43%) were older, 
aged 46-60 years; the middle age group (36-45 years) was the second largest (40.4%): only 
15% were in the second-yomigest age gioup (26-35 years); only 2% were aged 18-25 years.
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The tlu'ee nationality gi‘oups contributed about one third each. Most (57%) of the HCS 
were doctors, 22% of them being consultants and the others (35%) jimior doctors; 37% were 
nurses and 7% lab technicians. For the previous job, the percentages were similar to the 
present jobs, apart from the lab teclmicians with 13%. Less than one fifth (18.6%) had had 
only a short (1-2 years) experience in the cmxent job; one quarter had 3-5 years of experience 
and over one half had an even longer experience of 6 or more years (Table 50). These figures 
probably indicated a professionally stable and generally well-experienced pool of HCS.
Table 51; Type of PPE used by HCS in the study (n=246)
PPE Used n % 95% C l
1. Gloves 210 84.7 79.8-89.6
2. Goggles 117 47.2 38.2-56.2
3. Face mask 188 75.8 40.1-54.3
Most (85%) of the HCS used gloves on regularly, 76% used the face mask regularly 
and under one half (47%) used goggles regularly (Table 51).
Table 52; Work-related experience of HCS of using PPE in Abu Dhabi Hospitals (ii=246)
n % 95% C.I.
1. Difficulty with wearing PPE
Yes. 19 9.1 5.2-13.0
No. 188 90.4 86.4-94.4
Don’t use PPE 1 0.5 -0.5-1.5
Total 208 100.0
185
2. PPE worn when disposing of MW
At all times 91 43.3 36.6-50.0
- Wlien required 99 47.1 40.3-53.9
Sometimes 11 5.2 2.2-S.2
- Rarely 6 2.9 0.6-5.2
Never 3 1.4 -0.2-3.0
Total 210 100.0
A large proportion (90%) of HCS had no difficulty wearing PPE such as gloves, face 
mask and goggles; however, almost one in ten had difficulty. Wlien disposing of MW, less 
than half (47%) wore PPE only when required, fewer (43%) did so at all times, 5% used them 
only sometimes, and less than that (4% ) more rarely or never (Table 55). The low 
percentages may have reflected the slight ambiguity of the question.
Table 53: Distribution of MW systems used by HCS for disposing of MW at participant hospitals (n= 211)
Waste systems n % 95% C.I
1. Wlieelie Bins 34 16.1 11.1-21.1
2. Plastic bags 69 32.7 26.4-39.0
3. Both 93 44.1 37.4-50.8
4. Don't know 4 1.9 0.1-3.7
5. Other system 11 5.2 2.2-8.2
Total 211 100.0
For disposing of MW, well mider one half (44%) used both plastic bags and wheelie 
bins; one third used only plastic bags and 16% only wheelie bins; a very few (5%) used other
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systems for disposing of MW (Table 53). Again, imprecision or inappropriateness in the 
question might have resulted in low percentages.
Table 54: Types of bins used for disposing of sharps and needle waste in the section
N % 95% C.I.
Sharps bins 73 34.1 27.7-40.5
- Wall mount 34 15.9 11.0-20.8
- Both 103 48.1 41.4-54.8
- Don’t laiow 3 1.4 -0.2-3.0
Other- 1 0.5 -0.4-1.4
Total 214 100.0
For disposing of shaips, including needles, waste in hospitals, only 34% of HCS 
reported they used sharps bins, 16% used wall-mounted bins and 48% both types of bins. 
Strangely, 1% did not know the types of bins used at their section (Table 54).
---- ----------- ,—...... ..........r ---------- — ----
Departments producing MW N % 95% C.I.
1. Operation theatres 80 32.3 26.5-38.1
2. Emergency rooms 48 19.4 14.5-24.3
3. Surgical wards 27 10.9 7.0-14.8
4. Laboratory 26 10.5 6.7-14.3
5. Don’t laiow 92 37.1 31.1-43.1
6. Others 6 2.4 0.5-4.3
Wlien asked which departments produced the most MW in the hospitals, the largest 
group, more than one third, was unable to identify any possible sources of the large amounts.
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Of the identified sources, the operation theatres were indicated as the major som*ce by one 
third (32%), ernergerrcy rooms by one fifth (19%), and surgical wards and laboratories by one 
tenth each (Table 5).
Table 56: Satisfaction of HCS with the handling, collection and disposal of MW in the hospital (n=218)
HCS ratings of waste disposal, collection and handling n % 95% C.I.
1. HCS rating of MW handling and collection:
- Very good 126 57.8 51.2-64.4
- Good 65 29.8 23.7-35.9- Satisfactoiy 23 10.6 6.5-14.7- Not good 2 0.9 -0.4-2.2- Non existent 1 0.5 -0.4-1.4- Don’t know 1 0.5 -0.4-1.4
218 100Total
2. HCS rating of MW disposal:
- Veiy good 107 49.8 43.2-56.4- Good 64 29.8 23.7-35.9- Satisfactoiy 21 9.8 5.9-13.7- Not good 6 2.8 0.6-5.0- Non existent
- Don’t know 1 0.5 -0.4-1.416 7.4 3.9-10.9
Total 215 100
3. Any complaints by HCS about handling and collection
of MW:
- Yes 24 11.4 7.2-15.6
- No 187 88.6 84.4-92.8
High percentages of HCS were satisfied with the processes of MW handling and 
collection. Over one half (58%) rated those procedures as ‘very good’, and about one third 
(30%) gave a rating of ‘good’; only 10% gave a rating of ‘satisfactory’ while less than 1% 
expressed dissatisfaction (Table 56 section 1).
For the disposal of MW, the verdict of the HCS was equally favourable: one half were 
very satisfied and rated it as ‘very good’, and 30% as ‘good’. Again, only a few were less
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positive, 10% rating it as ‘satisfactory’ and just 3% expressing dissatisfaction (Table 56 
section 2).
For the handling and collection of MW, only 11% of HCS had complaints but the 
large majority (89%) expressed no complaints (Table 56 section 3).
Table 57; HCS evaluation of the processes of handling, collection and disposal of sharps in hospitals
Rating by HCS of sharps disposal n % 95% C.I.
- Very Difficult 8 3.7 1.2-6.2
- Difficult 8 3.7 1.2-6.2
- Average 41 19.2 13.9-24.5
- Easy 93 43.5 36.9-50.1
- Very Easy 64 29.9 23.8-36.0
Total 214 100.0
For the handling, collection and disposal of sharp objects in Abu Dhabi hospitals, 
almost tlrree quarters (73%) rated the procedures as ‘easy’ or even ‘very easy’ while one fifth 
(19%) gave an ‘average’ rate and around 8% rated them as ‘difficult’ or ‘very difficult’ 
(Table 57). Fm*ther analysis might ascertain whether or not “easy” might reflect a tendency to 
carelessness.
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Table 58; The standard by which hospitals seriously considered health and safety in hospitals (n -190 )
Rating by HCS n % 95% C.I.
- Very low 1 0.5 -0.5-1.5
- Low 4 2.1 0.1-4.1
- Moderate 28 14.7 9.7-19.7
- High 68 35.8 29.0-42.6
- Very high 88 46.3 39.2-53.4
- Don’t know 1 0.5 -0.5-1.5
Total 190 100.0
A big majority (82%) of HCS gave a very high or high rating to the standard of health 
and safety in the hospitals; 15% gave only a moderate rating, while under 3% gave a low 
rating (Table 58).
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T ab le  59: Experience o f H C S  w ith  using, handling  and disposing o f m edical sharps in  A b u  D h ab i hospitals
11 % 95% C.I
Difficulty ever experienced using sharps or needles
Yes 10 4.7 1.9-7.5
No 194 91.1 87.3-94.9
Not sure 9 4.2 1.5-6.9
Total 213 100.0
Difficulty handling sharps or needles
- Yes 10 4.8 1.9 7.7
- No 193 92.8 89.3 96.3
- Not sure 5 2.4 0.3 4.5
Total 208 100.0
Difficulty disposing of sharps or needles
- Yes 18 8.5 4.7-12.3
- No 191 90.1 86.1-94.1
- Not sure 3 1.4 -0.2-3.0
Total 212 100.0
A large majorities of the HCS had no difficulty using sharps or needles (91%), or 
handling (93%) or safely disposing of (90%) them. For Üieir disposal, however, a small 
proportion of almost one tenth admitted having had difficulty (Table 59).
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Table 60: Perceptions and past experiences of HCS of sharps injuries in Abu Dhabi Hospitals during 2011
(n=197)
1. The rating of the chances of having a 
sharps injury
11 % 95% C.I.
- Very low 55 28.1 21.8-34.4
- Low 74 37.8 31.0-44.6
- Moderate 55 28.1 21.8-34.4
- High 10 5.1 2.0-8.2
- Very high 2 1.0 -0.4-2.4
Total 196 100.0
2. Experience of having sharps injuries in the past
- Yes 81 41.1 34.2-48.0
- No 112 56.9 50.0-63.8
- Not sure 4 2.0 0.0-4.0
Total 197 100.0
Two thirds of HCS reported a Tow’ or ‘very low’ chance of sustaming sharps injuries 
while on duty; 28% rated the chance as ‘moderate’ and 6% as ‘liigh’ or ‘very high’ (Table 60 
section 1). For their actual experiences of sharps injuries, however, a large minority (41%) 
had been victims (Table 60 section 2),
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in Abu Dhabi Hospitals during 2011 (n=188)
Frequency of Needle stick injuries n % 95% C.I.
- Never 116 61.7 54.8-68.6
- 1 time 34 18.1 12.6-23.6
- 2 times 15 8.0 4.1-11.9
- 3 times 10 5.3 2.1-8.5
- 5 times 5 2.7 0.4-5.0
- 6 times or more 8 4.4 1.5-7.3
Total 188 100
The majority (62%) reported having had no NSI; however, 18% reported one incident, 
8% two incidents, 5% three, and the rest (7%) a frequency of 5 or more times during 2011 
(Table 61).
Table 62: Frequency of Scissor injuries among HCS in Abu Dhabi Hospitals during 2011
Scissor hijury frequency n % 95% C.I.
Never 167 98.2 96.2-100.2
1 thne 1 0.6 -0.6-1.8
2 times 1 0.6 -0.6-1.8
12 times or more 1 0.6 -0.6-1.8
Total 170 100.0
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Almost all (98%) HCS reported no personal injuries from the use of scissors in their 
practice and only 2% having had low frequencies of injuries (Table 62).
Table 63: Frequency of Blade injuries among HCS in Abn Dhabi Hospitals during 2011
Frequency of blade injuries 11 % 95% C.I.
Never 161 94.2 90.7 97.7
1 4 2.3 0.1-4.5
2 3 1.8 -0.2-3.8
3 2 1.2 -0.4-2.8
12 1 0.6 -0.6-1.8
Total 171 100.0
The vast majority (94%) of HCS reported no blade injuries, 2% reported one incident, 
2% reported 2 and 1% reported 3 or more (Table 63).
Table 64: Frequency of broken glass injuries among HCS in Abu Dhabi Hospitals during 2011
Frequency of broken glass injmies n % 95% C.I.
Never 149 85.6 80.4-90.8
1 thne 18 10.3 5.8-14.8
2 times 3 1.7 -0.2-3.6
3 times 2 1.1 -0.4-2.6
4 times or more 2 1.2 -0.4-2.8
Total 174 100
The majority (86%) of HCS never sustained injury from broken glass; (10%) reported 
one incident, and the rest (4%) two or more (Table 64). Of the various types of shaips injury, 
therefore, the HCS were at most risk fr om NSI, substantially more than fr om broken glass and
1 9 4
from blades, in descending order. Whether or not these differing risks were attributable to 
differences in the frequencies of exposures or simply to the inlierent difficulties of 
manipulating the items was not clear.
Table 65; Point at which NSIs occurred among HCS in Abu Dhabi during 2011 (n= 29)
The Point where injury occuiTed N % 95% C.I.
The injury occuiTed after the clinical procedure but during 
disposal of MW
23 57.5 42.2-72.8
The injury occuiTed after the disposal 8 20 7.6-32.4
The injury occurred after the clinical procedure but before 
disposal 8 20.0 7.6-32.4
The injuiy occuiTed during the disposal I 2.5 -2.3-7.3
Total 40 100.
Almost two thirds of NSIs occuiTed during the clinical procedure, one fifth after the 
disposal, another fifth after the clinical procedme, and only under 3% durmg the disposal of 
MW (Table 65).
Table 66; Point at which broken glass in.|ury occurred among HCS in Abn Dhabi during 2011 (n= 18)
Point where the injury occuned n % 95% C.I
The mjmy occurred dming the clinical procedure 12 66.7 44.9-88.5
The injuiy occurred after the clinical procedure 4 22.2 3.0-41.4
The injury occuiTed after the disposal 2 11.1 -3.4-25.6
Total 18 100.0
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Two thirds of injmies from broken glass occuiTed during a clinical procedure, 22% 
after the clinical procedure and 11% after the disposal of MW (Table 66). The question for 
“dming disposal” had no responses.
Table 67: Attendance at medical care following sharps injury by HCS in Abu Dhabi during 2011
Seen by a doctor after the injury 11 % 95% C.I.
- Yes 61 41.5 33.5-49.5
- No 86 58.5 50.5-66.5
Total 147 100.0
Under two thirds of the HCS reported that they had not been seen by any clinical 
doctor following the incident of broken glass injury, while only two in five had been seen 
(Table 67). A more detailed question would be needed to deteiinine if the decision on 
attendance or non-attendance had been justified by the circumstances.
Table 68; Awareness of HCS of health and safety procedures at participant hospitals of Abu Dhabi
Knowing responsibilities in health and safety. N % 95% C.I.
Yes 172 96.6 93.9-99.3
No 2 1.1 -0.4-2.6
Not sm'e 4 2.2 0.0-4.4
Total 178 100.0
Always reporting health and safety problems or concerns.
Yes 155 85.2 80.0-90.4
No 6 3.3 0.7-5.9
1 9 6
Not sm*e 21 11.5 6.9-16.1
Total 182 100.0
Receiving appropriate health and safety training for the job.
Yes 160 87.0 82.1-91.9
No 13 7.1 3.4-10.8
Not sure 11 6.0 2.6-9.4
Total 184 100.0
Unclear about safety and health procedures to be followed.
Yes 13 7.2 3.4-11.0
No 159 87.8 83.0-92.6
Not sure 9 5.0 1.8-8.2
Total 181 100.0
An overwhelming proportion (97%) indicated their awareness of their responsibilities 
towards health and safety in the hospital. Almost as many (85%) stated they always reported 
any health and safety problems or concerns. A similar- percentage (87%) indicated their 
satisfaction with the health and safety training they had received in the hospitals, while only 
7% were unclear about the health and safety procedures there (Table 68). Thus, the health 
and safety progranmies in the hospitals appeared to have been well-presented, well- 
understood and widely appreciated.
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Table 69: Satisfaction of HCS with tools and equipment available for health and safety at participant
Were given the appropriate tools and equipment to do the
job safely. N % 95% C.I.
Yes 161 87.5 82.7-92.3
No 13 7.1 3.4-10.8
Not sure 10 5.4 2.1-8.7
Total 184 100.0
The tools and equipment used to ensure safety were maintained up to the required
standards.
Yes 156 84.8 79.6-90.0
No 11 6.0 2.6-9.4
Not sure 17 9.2 5.0-13.4
Total 184 100.0
In response to the question whether they receive the appropriate tools and equipment 
required to maintain health and safety at the hospital, the high proportion of 88% agreed they 
did. Similarly, 85% agreed that the tools and equipment they used for their safety were 
maintained up to the required standard (Table 69).
Table 70: Satisfaction of HCS with the supervision available for health and safety at participant hospitals
of Abu Dhabi during 2011 (n=181)
1. The supervisor did not expect a job to be done if it 
was thought too risky N % 95% C.I.
Yes 117 64.6 57.6-71.6
No 24 13.3 8.4-18.2
Not sure 40 22.1 16.1-28.1
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Total 181 100.0
2. All the information needed about health and safety issues affecting the work was 
provided.
Yes 160 86.5 81.6-91.4
No 14 7.6 3.8-11.4
Not sure 11 5.9 2.5-9.3
Total 185 100.0
3. A achieving set targets and objectives in the daily tasks was considered more 
important than health and safety issues
Yes 59 31.9 25.2-38.6
No 104 56.2 49.1-63.
Not sure 22 11.9 7.2-16.6
Total 185 100.0
Nearly two tliirds of HCS agreed that their supervisors did not expect them to become 
engaged in a risky job or procedure, 22% were not sm'e but 13% indicated their disagieement 
with the statement. However, a larger majority (87%) agieed that they were constantly 
provided with the information needed to midertake their job safely, and much smaller 
minorities (7% and 6% respectively) disagreed or were misure. Wliile one third believed that 
achieving the targets and objectives of their job in daily tasks was often considered more 
important than health and safety, over half (56%) disagieed and 12% were unsure (Table 70).
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Ô.3.2.3.2 Multivariate analysis
Table 71: HCS by Age group and the rate by which they are satisfied with disposal of MW in Abu
Dhabi hospitals during 2011 (n=165)
Age group
How do you rate the disposal of MW in the 
hospital to be?
TotalGood Satisfactory Not good
18-35 years 25 1 1 27
92.6% 3.7% 3.7% 100.0%
17.4% 6.7% 16.7% 16.4%
36-45 years 65 4 0 69
94.2% 5.8% 0.0% 100.0%
45.1% 26.7% 0.0% 41.8%
46-70 years 54 10 5 69
78.3% 14.5% 7.2% 100.0%
37.5% 66.7% 83.3% 41.8%
Total 144 15 6 165
87.3% 9.1% 3.6% 100.0%
100.0% 100.0% 100.0% 100.0%
p=0.04
A significant association existed between HCSs’ age and the rate by which they 
appreciated the disposal of MW at the hospitals (p=0.04). The young and middle-aged 
practitioners (18-35 years and 36-45 years) were more satisfied with the disposal of MW 
compared to the older practitioners (46-70 years old) (Table 71).
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Table 72: HCS by sex and whether they experienced sharps injuries in the past in Abu Dhabi
hospitals during 2011 (n=165)
Sex Have you had sharps injuries
m the past?
TotalYes No Not sm'e
Male 40 35 3 78
51.3% 44.9% 3.8% 100.0%
54.8% 34.3% 75.0% 43.6%
Female 33 67 1 101
32.7% 66.3% 1.0% 100.0%
45.2% 65.7% 25.0% 56.4%
Total 73 102 4 179
40.8% 57.0% 2.2% 100.0%
100.0% 100.0% 100.0% 100.0%
p=0.01
A significant association existed between the gender of the HCS and the past 
occnnence of sharps injmies at the hospitals. More male practitioners (51.3%) experienced 
them m the past than did female staff (32.7%), and the results were statistically highly 
significant (p=0.01) (Table 72).
Table 73: HCS by gender and whether they wearing PPE in Abu-Dhabi hospitals during
2011 (n=177)
Sex
Do you wear PPE when you of disposal of MW?
Total
At all 
times
Wlien
required Sometimes Rarely Never
Male 24 45 4 4 1 78
2 0 1
30.8%
32.0%
57.7%
50.6%
5.1%
66.7%
5.1%
80.0%
1.3%
50.0%
100.0%
44.1%
Female 51
51.5%
68.0%
44
44.4%
49.4%
2
2.0%
33.3%
1
1.0%
20.0%
1
1.0%
50.0%
99
100.0%
55.9%
Total 75
42.4%
100.0%
89
50.3%
100.0%
6
3.4%
100.0%
5
2.8%
100.0%
2
1.1%
100.0%
177
100.0%
100.0%
/7=0.04
A significant association was found between the gender of HCS and the use of PPE 
(p=0.04). A higher proportion of female staff (51.5%) wore PPE at all times when dealing 
with disposal of MW compared to male staff (32.7) (Table 73).
Table 74: HCS by job category and whether they experience difficulty using sharps or
Do you experience difficulty of using
Job Category sharps or needies?
Yes No Not sur e Total
Consultant doctor / 2 38 0 40
head department
5.0% 95.0% 0.0% 100.0%
22.2% 21.5% 0.0% 20.7%
Clinician 5 61 7 73
6.8% 83.6% 9.6% 100.0%
55.6% 34.5% 100.0% 37.8%
Nurse (staff or 2 64 0 66
senior nur se)
3.0% 97.0% 0.0% 100.0%
2 0 2
22.2% 36.2% 0.0% 34.2%
Lab technician 0 14 0 14
0.0% 100.0% 0.0% 100.0%
0.0% 7.9% 0.0% 7.3%
Total 9 177 7 193
4.7% 9L7% 3.6% 100.0%
100.0% 100.0% 100.0% 100.0%
j?=0.03
A significant association was found between the job category of HCS and whether 
they experienced difficulty when using shaips or needles (p=0.03). A higher proportion of 
clinicians (6.8%) experienced difficulty compared to consultant doctors (5%), nurses (3%) or 
laboratory technicians (0%). Across the job categories, again clinicians appeared as the major 
gi'oup experiencing difficulty dealing with shaips and needles (55.6%) compared to the other 
job categories (p=0.03), (Table 74).
Table 75: HCS by nationality and how they rate the standard of health and safety in the present hospital
Nationality group
How do you rate health and safety in your 
organization when compared with other 
organizations you have worked for?
Low Moderate High Total
North American, 5 12 36 53
European or S. African
9.4% 22.6% 67.9% 100.0%
50.0% 54.5% 29.0% 34.0%
Asian (India & F. East) 4 5 41 50
8.0% 10.0% 82.0% 100.0%
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40.0% 22.7% 33.1% 32.1%
Arabs 1 5 47 53
1.9% 9.4% 88.7% 100.0%
10.0% 22.7% 37.9% 34.0%
Total 10 22 124 156
6.4% 14.1% 79.5% 100.0%
100.0% 100.0% 100.0% 100.0%
p=0.08
A borderline statistically significant association (p=0.08) was found between the 
nationality gi’oup of HCS and the standard by which they rated health and safety in the present 
hospital compared to the previous hospitals they worked for. A significantly lower proportion 
of practitioners fiom Europe and North America (68%) gave the rate “high” in the pai ticipant 
hospitals, compared with Asian (82%) or Ar ab practitioners (89%). Across nationality groups, 
again the European and North American practitioners were the smallest gi'oup (29%) giving 
the rate “high” to the standard of health and safety at the participant hospitals compared to 
Asians (33%) or Arabs (38%), (Table 75). Clearly, therefore, the Em'opean/American etc 
group was more critical of these arrangements.
Table 76: HCS by nationality and how they rate the health and safety process in their hospitals in Abu
Dhabi (n=163)
Nationality group
How satisfied are you with health and 
safety processes in yom* organization
Low Moderate High Total
North American, 4 17 32 53
European or S. African
7.5% 32.1% 60.4% 100.0%
50.0% 47.2% 26.9% 32.5%
Asian (India & F. East) 3 12 36 51
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5.9%
37.5%
23.5%
33.3%
70.6%
30.3%
100.0%
31.3%
Arabs 1
1.7%
12.5%
7
11.9%
19.4%
51
86.4%
42.9%
59
100.0%
36.2%
Total 8
4.9%
100.0%
36
22.1%
100.0%
119
73.0%
100.0%
163
100.0%
100.0%
/?=0.04
A statistically significant association (p=0.04) was found between the nationality 
group of HCS and how they rated health and safety in their hospital in Abu Dhabi. The 
European and North American practitioners gave a lower rating for health and safety (60.4%) 
compared with Asian (70.6%) or Arab practitioners (86.4). Across nationality groups, again 
the Emopean and North American practitioners gave the least rating (26.9%) to the standard 
of health and safety compared to Asian practitioners (33%) or Aiabs (38%) (Table 76).
Table 77: HCS by nationality and how seriously health and safety are looked after in Abu Dhabi hospitals
Nationality group
How seriously does your organization take 
health and safety?
Low Moderate High Total
North American, 0 10 42 52
European or S. Afiican
0.0% 19.2% 80.8% 100.0%
0.0% 45.5% 30.4% 31.9%
2 0 5
Asian (hidia & F. East) 3
5.8%
100.0%
6
11.5%
27.3%
43
82.7%
31.2%
52
100.0%
31.9%
Arabs 0
0.0%
0.0%
6
10.2%
27.3%
53
89.8%
38.4%
59
100.0%
36.2%
Total 3 22 138 163
1.8% 13.5% 84.7% 100.0%
100.0% 100.0% 100.0% 100.0%
f=0.07
A borderline statistically significant association (p=0.07) was found between the 
nationality group of HCS working in the participant hospitals and how seriously the hospital 
was looking after healtli and safety. The Arab nationals rated highly (89.9%) the standard, 
compared with Asians (82.7%) and the European or North American practitioners (80.8%). 
Across nationality groups, again the Arabs gave the highest rating (38.4%) to the standard of 
health and safety, compared with Asians (31.2%) or European or North American 
practitioners (30.4%) (Table 77).
Table 78: HCS by nationality and incidence of sharps injuries in the past, before joining Abu Dhabi
Have you had shaips injuries in the 
past?
TotalYes No Not sure
Nationality North American, 28 25 0 53
gi*oup European or S. African 52.8% 47.2% 0.0% 100.0%
43.8% 26.0% 0.0% 32.3%
2 0 6
Asian (hidia & F. East) 11
2L2%
17.2%
39
75.0%
40.6%
2
3.8%
50.0%
52
100.0%
31.7%
Arabs 25
42.4%
39.1%
32
54.2%
33.3%
2
3.4%
50.0%
59
100.0%
36.0%
Total 64
39.0%
100.0%
96
58.5%
100.0%
4
2.4%
100.0%
164
100.0%
100.0%
p=0.01
A significantly higher proportion (p=0.04) of HCS from Europe and North America 
(53%) reported having suffered shaips injuries in the past compared to Asians (21%) and 
Arabs (42.4%) (Table 78).
Table 79: HCS by nationality and how they rate the disposal of MW in Abu Dhabi hospitals (n=148)
Nationality group
How do you rate the disposal of MW in 
the hospital to be?
Good Satisfactory Not good Total
North American, Euiopean or 31 13 4 48
S. African 64.6% 27.1% 8.3% 100.0%
24.4% 86.7% 66.7% 32.4%
Asian (hidia & F. East) 49 1 0 50
98.0% 2.0% 0.0% 100.0%
38.6% 6.7% 0.0% 33.8%
2 0 7
Arabs 47
94.0%
37.0%
1
2.0%
6.7%
2
4.0%
33.3%
50
100.0%
33.8%
Total 127 15 6 148
85.8% 10.1% 4.1% 100.0%
100.0% 100.0% 100.0% 100.0%
p=0.000
A highly significant association was seen between the nationality of the HCS and the 
rating which they gave to the disposal of MW (Table 82). Almost all of the Asians (98%) and 
Arabs (94%) rated the disposal of MW with the highest valuation of ‘good’, whereas only two 
thirds of the North Americans and Europeans did the same (Table 79). Thus, these results, 
like preceding results for the nationalities’ evaluations, indicated that the previous experience 
of the North Americans and Europeans had made them harder to be impressed by these 
progranmres in the hospitals.
Table 80: HCS by years of experience and frequency of NSIs in Abu Dhabi hospitals (n=148)
Job years group
Frequency of NSIs
Never had More than 5
NSIs INSIs 2-5 NSIs NSIs Total
1-2 Years of 22 8 1 1 32
experience 68.8% 25.0% 3.1% 3.1% 100.0%
19.3% 23.5% 3.6% 12.5% 17.4%
3-5 Years of 36 3 9 0 48
experience
75.0% 6.3% 18.8% 0.0% 100.0%
2 0 8
3T6% 8.8% 32.1% 0.0% 26.1%
6-10 Years of 33 10 9 4 56
experience
58.9% 17.9% 16.1% 7.1% 100.0%
28.9% 29.4% 32.1% 50.0% 30.4%
11 Years and above 23 13 9 3 48
47.9% 27.1% 18.8% 6.3% 100.0%
20.2% 38.2% 32.1% 37.5% 26.1%
Total 114 34 28 8 184
62.0% 18.5% 15.2% 4.3% 100.0%
100.0% 100.0% 100.0% 100.0% 100.0%
p=0.0
A sù'ong association was found between the years of work experience of the HCS and 
the frequency with which they suffered NSIs in the hospitals. Paradoxically, however, while 
69% of those with a short work experience of 1-2 years and 75% of those with a work 
experience of 3-5 years reportedly had ‘never had’ NSIs, far lesser proportions of 59% of 
those with 6-10 years of work experience and 48% of those with 11 years and more, reported 
having had no NSIs, and the results were statistically significant (p=0.05). Thus, 50% of those 
with a short work experience of 1-2 years sustamed at least one NSI during the year compared 
to 6.3% only for those with 3-5 years of work experience, 18% among those with 6-10 years 
of work experience and 27% of those with 11 years and over, and the differences were 
statistically significant (Table 80).
Table 81: HCS by years of experience and whether they wear PPE during work in Abu Dhabi
hospitals during 2011 (n=2Q5)
Job years group
Wearing PPE while disposing MW
At all times When required Sometimes Total
2 0 9
1-2 years of 17 18 1 36
experience 47.2% 50.0% 2.8% 100.0%
19.5% 18.4% 9.1% 17.6%
3-5 years of 24 23 1 48
experience 50.0% 47.9% 2.1% 100.0%
27.6% 23.5% 9T94 23.4%
6-10 years of 23 33 6 62
experience
37.1% 53.2% 9.6% 100.0%
26.4% 33.7% 27.3% 30.2%
11 years and 23 24 12 59
above
39.0% 40.7% 20.4% 100.0%
26.4% 24.5% 54.5% 28.8%
Total 87 98 26 205
42.4% 47.8% 9.8% 100.0%
100.0% 100.0% 100.0% 100.0%
p=0.003
A highly significant association (p=0.003) was found between the years of work 
experience of the HCS and the fr equency with which they used PPE in hospitals in Abu Dhabi 
(Table 84). Paradoxically however, while 47% of those with a short work experience of 1-2 
years and 50% of those with a work experience of 3-5 years had reported using PPE ‘at all 
times’, lower proportions of 37% for those with 6-10 years of work experience and 39% of 
those with 11 years and more reported a similar usage; the differences were highly 
statistically significant. However, for the use of PPE only when required, by contrast, tlie 
proportions of the same fbui' work-experience groups varied very little: 50%, 48%, 53% and 
41% respectively; the differences were highly statistically significant (Table 81).
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T ab le  82; H C S  by years o f previous jo b  experience and how  they ra te  the handling, collection and
Previous Job years
How do you rate the handling, collection 
and disposal of MW in your section? Total
Good Satisfactory Not good
1-2 years of 30 8 0 38
previous job 78.9% 21.1% 0.0% 100.0%expeiience
15.8% 38.1% 0.0% 17.8%
3-5 years of 42 8 1 51
previous job 
experience 82.4% 15.7% 2.0% 100.0%
22.1% 38.1% 33.3% 23.8%
6-10 years of 62 3 0 65
previous job 
experience 95.4% 4.6% 0.0% 100.0%
32.6% 14.3% 0.0% 30.4%
11 years or above 56 2 2 60
of previous job 
experience 93.3% 3.3% 3.3% 100.0%
29.5% 9.5% 66.7% 28.0%
Total 190 21 3 214
88.8% 9.8% 1.4% 100.0%
100.0% 100.0% 100.0% 100.0%
p=0.02
A significant association (p=0.02) existed between years of previous work experience 
of HCS and tlie assessment they gave to the handling, collection and disposal of MW at their 
sections in the hospitals. Wliile 79% of those with a short previous work experience of 1-2
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years and 82% of those with a work- experience of 3-5 years rated the handling, collection 
and disposal of MW at their sections in hospitals as ‘good’, the far higher proportions of 95% 
of those with 6-10 years of work experience and 93% of those with 11 years gave that 
assessment; the differences were statistically significant (Table 82).
Table 83: HCS by previous job and how they rate the handling, collection and disposal of sharps at 
the participant hospitals in Abu Dhabi during 2011 (n=183)
Previous job title
How do you rate the use of sharps 
disposal during work?
TotalDifficult Average Easy
Consultant doctor / 
head depaitment
2
5.9%
14.3%
7
20.6%
20.0%
25
73.5%
18.7%
34
100.0%
18.6%
Clinician 5
8.2%
35.7%
17
27.9%
48.6%
39
63.9%
29.1%
61
100.0%
33.3%
Nurse (staff or senior) 4
6.3%
28.6%
4
6.3%
11.4%
56
87.5%
41.8%
64
100.0%
35.0%
Lab technician 3
12.5%
21.4%
7
29.1%
20%
14
58A%
10.5%
24
100.0%
13.2%
Total 14
7.7%
100.0%
35
19.1%
100.0%
134
73.2%
100.0%
183
100.0%
100.0%
p = 0 .0 2
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A significant association (p=0.02) existed between the type of previous job of HCS 
and the assessment they gave of the handling, collection and disposal of shaips waste at their 
sections in the hospitals. Wliile large proportions of consultants and departmental heads 
(74%) and of nurses (88%) rated that process as easy, fewer clinicians (64%) and laboratory 
technicians (58%) rated that process similarly (Table 83).
Table 84: HCS by previous job group and how they rate the handling, collection and disposal of MW
Previous job group
How do you rate the handling, collecting 
and disposal of MW in your section?
TotalGood Satisfactory Not good
Consultant doctor / 27 6 1 34
head 79.4% 17.6% 2.9% 100.0%
16.6% 30.0% 33.3% 18.3%
clinician 55 10 2 77
71.4% 13.0% 2.6% 100.0%
39.8% 50.0% 66.7% 41.4%
Nurse (staff or 61 4 0 65
senior)
93.8% 6.2% 0.0% 100.0%
37.4% 20.0% 0.0% 34.9%
Lab technician 10 0 0 10
100.0% 0.0% 0.0% 100.0%
6.1% 0.0% 0.0% 5.4%
Total 163 20 3 186
87.6% 10.8% L6%6 100.0%
100.0% 100.0% 100.0% 100.0%
p=0.008
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A highly significant association (p=0.008) was seen between the type of previous job 
group of HCS and the rating they gave to the handling, collection and disposal of MW at their 
hospital sections. While exceptionally high proportions of laboratory technicians (100%) and 
nui'ses (94%) gave the highest rating of ‘good’ to the standard of that process, lower 
proportions of consultants or head departments (79%) and of clinicians (71%) gave a similar 
rating to that process (Table 84),
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CHAPTER 7
DISCUSSION
The tenii of MW refers to the materials generated as a result of patient diagnosis, 
treatment or mimunization. It includes mfectious waste. The definitions of MW used by 
WHO, the UK, the USA and the UAE were broadly similar. The literatm*e review showed that 
healthcare facilities are the primary soui'ce of MW. By carefully segiegating its components, 
the healthcare facilities can reduce its amount, thereby showing social, economic and 
ecological responsibility (Hagen et al., 2001; Tudor, 2006; Alhumoud & Alhumoud, 2007; 
Serb, 2008). Yet, most doctors and nurses lacked awareness about the proper approach to MW 
(El-Awady, 2004; WHO, 2006). Not surprisingly, therefore, the disposal of shaips objects 
was an important cause of NSIs (Weltman et al., 1995).
7.1 Interviews, observation and documentary review
The first section of this chapter presents and reviews the findings of the in-depth 
qualitative study usmg interviews with HCS and MWHs in Hospitals 1-5 in the Emirate of 
Abu Dhabi, designed for gathering and examining infoiination relating to the MWM and its 
associated risks. The key issues raised were brought into focus for four specific purposes:
- to enhance the effectiveness and efficiency of cuiTent management proceduies and 
policies;
- to identify the risks and hazards associated with the WM practices;
- to assess the incident and accident records for injuries;
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- to review the safety haining progi'anunes for HCS and MWHs.
Wlien comparing the consistency in practices and the safety of HCS, MWHs and other 
staff working in those hospitals, tlie diversity of MWM practices in hospitals emerged as the 
main finding, which conoborated what had been found in previous studies about a lack of 
effective practices, policies and regulations (A1 Dahiri, 2004; A1 Habshi, 2007).
Some difficulties were common to only some hospitals, such as the limited training 
and the educational programmes for a multilingual healthcare community fiom varied 
backgi'ounds for whom an unfamiliar language might inhibit the adequate understanding and 
processing of information about good practice and basic Health and Safety mles (Charlesa et 
al., 2009). As theh* demographic characteristics showed, half of the participants were &om a 
non-Arabic origin. The relevance of this factor was confirmed by two of the participating 
managers who asserted that this needed to be taken into account when designing educational 
and training programmes suitable for HCS and MWHs. This aspect was of prune importance 
to this study as risks facing MWM are magnified by lacks of tiaining and awareness (Henry & 
Heinke, 1996).
The sizeable number of the responding staff who came from other countries made it 
difficult to assess training needs since their background knowledge would be unknown to 
their new hospitals. In addition, the existing tiaining progiammes did not necessarily cover 
MWM in an adequate mamier. Most respondents emphasized that these coui'ses needed to be 
expanded further so that the staff could become both efficient and sufficiently aware of the 
risks and hazards encountered during their daily duties.
One of the most common problems was the lack of systematic vaccination 
programmes for all HCS and MWHs. More than half of the respondents’ answers
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demonstrated that existing staff were not going through any vaccination programmes, and that 
these progranunes only fomied part of the pre-employment procedures for newly-hired staff. 
In some hospitals, no vaccination programme at all was taking place, either because the plan 
was in the process of being designed or because the policy was decided but not yet being 
implemented.
So far as the technical side of MWM was concerned, the respondents’ answers in all 
the hospitals but one revealed that most emphasis was placed on segiegating the MW, the 
domestic waste and the shaips only. Little attention seemed to be paid to segiegating the 
waste fui'ther in order to deal with chemical or biological wastes among others, bearing 
environmental issues in mind. The variety of segregation practices was reflected in the 
disparate colour-coding practices: each hospital segregated in a different way. The data 
confinned that the colour-coding was just hospital-specific, highlighting the lack of 
standardization among the hospitals. Although these issues were emphasized by staff and 
those in charge of various depaitments or seiwices, the cuirent practices demonstrated that 
remedial action was being taken in only some hospitals.
The findmgs showed that the legislation was an element to be reviewed when dealing 
with the hospital regulations; these fall under both local and federal law, thereby creating a 
complex body of specifications to be followed. Fuithennore, the respondents showed that 
some hospitals were at different stages in the accreditation process of, or were following 
recommendations from, different international health institutions. Nevertheless, seeking to 
obtain the certification from international bodies proved to be useftil as it made hospital 
managements aware of the ui'gent need for tiaining their staff adequately and systematically, 
acknowledging that staff might not be as knowledgeable as they should be. These
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circumstances emphasized the need to seize opportunities to standardize both local and 
federal regulations in this area.
Several respondents highlighted the limited safety measures in place for staff involved 
m MW management. Their answers showed that PPE was the most common form of 
protection offered to staff but that, in some places, the instmction to wear it was the only 
safety measure in place.
Moreover, these practices were not consistent within the same hospitals (Appendix 
34). One respondent acknowledged that other problems related to PPE, for staff did not wear 
it consistently when perfoiining their duties. The reasons for this failure could include the 
inherent awkwardness of the equipment itself, its poor design (indicating the need to find 
more user-friendly equipment), seasonal climatic conditions (possibilities for improving 
shade-cover, ventilation, solar insulation, and air-conditioning arise), ineffectual education, 
and inadequate supeiwision. Staff might be encouraged (perhaps by intioducing anonymous 
suggestion-boxes) to submit their own opinions based on their own experiences.
The infrastructiue of the hospitals was also raised, and several points need to be 
studied further in order to improve the safety of those concerned. Firstly, some MW storage 
rooms were not locked but only closed; and there were no dedicated transportation routes 
isolated from the public for those tiansfeiring MW from one site to another. Secondly, there 
were no proceduies to ensuie that MWHs would comply with the recoimnendations. As 
obseiwation confiimed, routes for tiansporting the MW also included lifts used by the public 
and by other hospital staff; indeed, only one hospital had totally segiegated routes for MW 
transport. Only in some hospitals were maps for designated transportation routes available.
Lastly, although all hospitals mentioned incident-reporting systems, the diversity in 
their practices emerged as a salient problem, highlighting its hospital-specific nature. Several
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examples emerged. Hospitals had either manual or electi'onic versions of the forms, and their 
foimats differed. Some had switched recently to electronic formats while others were in the 
process of doing so, and some were still filling in hard copies. Some encouraged their staff to 
use electronic foimats whereas only one hospital had a consistent system in place and 
integi ated in hospital-wide procedures. Moreover, a diversity of incident-reporting foims was 
in use and these varied between hospitals and, in one case, within the same hospital.
7.1.1 Conclusion
All member-checkers generally agreed with the results of the inteiwiews study.
This study highlighted several issues which could lead to proposals for improving the 
efficiency of the handling and managing of MW and for diminishing the associated risks in 
these hospitals. For a systematized approach to be obtained tluoughout the area, 
standardization emerged as the most ui'gent issue, whether considering policies, regulations or 
practices. In order to promote and share good practice, regulations should be homogenized 
into one set of regulations throughout the Federation.
The relevant authority might well inspect the facilities regularly in order to enforce 
compliance with relevant statutory provisions in the hospitals of the region, thereby 
encour aging the long-temi sustainability and efficiency of the system. However, when dealing 
with this issue, it might be worth considering the example of the UK where London hospitals 
did not manage to segregate waste at the same time and where gradual enforcement of 
regulations was reconunended (Townend et al., 2009).
Processes and procedures were also elements which deseiwed standardization, whether
regarding the incident-reporting systems or the more teclmical sides of the MWM itself.
Segregation in particular should be analysed closely to increase the differentiation between
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types of MW, and their labelling, transportation and disposal, consistent with the need to 
safeguard envfrorunerital issues. Segregation entails robust procedural guidance for 
information to be disseminated through a variety of appropriate chamiels in the direction of all 
staff and not only to those directly handling MW as part of their daily duties, while also 
paying specific attention to the MW which requires special management. Consistent and 
detailed segr egation procedures enforced thr oughout all hospitals of the area would improve 
the colour-coding and labelling practices being implemented in each hospital (Elgitait et al., 
2010). However, standardizing could either follow crurent practices in the UAE (as described) 
and implement a segregation process aligned on the most evolved practices (5 types of waste), 
or consider the current UK trend which now differentiates between hazardous and non- 
hazardous waste (Elgitait et al., 2010).
With regard to prevention measures, risk assessments might be undertaken as a first 
step towards designing and delivering in-depth, consistent training and educational courses in 
a systematic way. These courses would also involve refresher prograrmnes, online or 
otherwise, to make sure that the staff were updated on new regulations with which they 
needed to comply, and on other issues relevant to their respective positions.
In the same way, to ensure staff have easy access to information relevant to the 
performing of their daily tasks, the appropriate procedures and processes should be 
centr alized in accessible softwar'e. User-friendly material might be designed for display in the 
relevant departments and services of the hospitals.
Most respondents revealed the need for vaccination programmes to be standardized 
and systematically applied to all staff, regardless of their start-date in the hospital.
Observations made and data gathered in the study highlighted concerns arising from 
the backgroiurds of the staff. During the recriritment process, recruiters might ensiue that
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prospective employees were suitably educated and had a working knowledge of English (to be 
checked through the presentation of a certificate and preferably also tluough an in-house 
language-testing process). Hence, the tiaining and education progiammes and the Health and 
Safety awareness campaigns delivered by the hospitals would become efficient and flilly 
beneficial for the staff, so that all users of the hospitals would work in the optimal conditions 
(Alhumoud & Alhumoud, 2007). This was a salient issue that this study was keen to explore 
and possibly to see explored further in the future. This is especially tlie case because the 
creation and development of a Health and Safety culture in the work environment would 
positively affect individual staffs behaviour, as it has been recognised that successful MWM 
depends on it (Tudor et al., 2007).
7.2 Medical waste hanlders: questionnaire study
The support fiom the hospital managements was invaluable for obtaining the 
cooperation from the MWHs, with 227 responses providing a suitable number for many 
analyses.
The lower response rate for Hospital 4 might have resulted fr om its smaller size, with 
the completion of the questionnaire causing unwelcome disturbance to the workplace routines 
of the smaller numbers of staff. Of the responders, the males were slightly more numerous; 
the relevant question was whether or not they and the females were distiibuted at various 
locations in comparable numbers. The considerably smaller size of Hospital 4 raised more 
issues of potential relevance to the study: the range and availability of safety equipment and 
tiaining progranunes for the MWHs; the ward sizes, staff numbers, numbers of patients and 
their turn-over rates and consequent stiess-levels on MWHs; and the range of specialties there 
and the consequent amounts and types of MWs generated.
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The high proportions of MWHs in the younger age-gioups (i.e. up to 35 years) raised 
further questions: were their professional ti aining experiences equivalent to those of the much 
smaller numbers of older workers? Were they being exposed to different risks because their 
ages affected the locations and tasks to which they were being assigned? Were they more or 
less responsive to on-site training? And were they more or less conscientious about following 
safety precautions?
The large proportion of MWHs from the Philippines might have had several causes for 
their preferential recmitment: their high reputation for personal tidiness; their high proficiency 
in English; and their country's economic status over many years having encoui aged a tradition 
of temporaiy emigmtion as wage-earners for their families. Indians, Bangladeshis and Sri 
Lankans (the next largest gi'oups) also have some competence in English and a tiadition of 
economic emigmtion -  factors which would explain their moderately high numbers. By 
contrast, the paucity of MWHs from nearby countries such as Jordan and Pakistan might 
reflect their personal difficulties due to their socio-religious traditions. The analysis of these 
emigrant MWH groups by gender and age-group might provide answers to these questions.
The comparatively few years of experience of the MWHs might reflect the 
predominance of the two younger age-groups; also, these categories were more readily 
available because they were more able to migmte for socio-economic reasons and had a 
tmdition of taking on the duties of the breadwinners for extended families still in their 
homelands. It might reflect also the high turnover of the MWHs in one or more hospitals, 
which might be shown up by ascertainmg the lengths of patient-stay and nurse turnover rates 
by hospital, if such data were available. The effect of turnover rates might also be investigated 
on variables such as response rates, usage of safety equipment and so on.
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A range of standard items of safety equipment was widely available, gloves far more 
so than goggles. The differences in their usage might reflect the differences simply in the need 
for their use in different areas and at different times; observational studies in greater depth 
would be required to test this explanation and look for other reasons. Two types of disposal 
receptacle, i.e. wheeled bins and plastic bags, were available; the usage of both was the largest 
category. Wliether or not each type was available at the appropriate or convenient site might 
be explored, as might the possibility of "stieaming" the wastes at the earliest stage to ensure 
the more dangerous items entered the proper container.
However, the broadly positive evaluation by the MWHs of the procedui es for handling 
and disposal (in both the pilot and the main studies) was an encouraging sign; that the ease of 
handling received less of the strong approval might raise questions about the earlier stages of 
the proceduies of handling, i.e. from bedside to the closest disposal box. Perhaps relevant to 
this question was the higher frequency assigned to torn bags (15% of 220) and mixed wastes 
(68% of 53). Again, if analyses by hospital were possible, these might give usefril answers. 
An encouraging result was the low number (only 2) who claimed a lack of PPE. The use of 
PPE was impressively high, almost 93%, as "always", and just 1 worker as "sometimes". This 
finding was in agreement with the similar findings noted earlier. Also supportive was the 
small number reporting difficulties with PPE.
However, these findings might be particularly prone to inaccuracy tlnough subjective 
bias; they should be ti*eated with some caution because during unannounced visits, the author 
noted much lower fr equencies of the wearing of PPE. If answers were indeed over-approving 
whether intentionally or unintentionally, more frequent visits might provide reassurance to the 
MWHs and boost the accuracy of their answers. With many of these variables, the effects of
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age, hospital, nationality and dmation of experience on, for example, ease of handling or 
number and type of complaints could be investigated in more detail.
The health problems reported were relatively few: only 18 for "any" health problems 
in 224 responses. The small number (9) reporting skin complaints, when placed against the 
very high (92%) "regular" use of gloves, raised questions. Was the initant or allergen acting 
on non-gloved skin, within the gloves themselves, or from non-hospital exposures; or was the 
complaint due to or worsened by a constitutional susceptibility? Among the shaips injuiies, 
the low (17 out of 227), but still unacceptably high, number of NSIs completely 
overshadowed the small number (only 3) of injuries from broken glass; this finding also 
agreed with the finding in the pilot study and in studies reported elsewhere (Bilsld, 2005).
This finding supported the pressure to find procedures for reducing the numbers of 
NSIs to as close to zero as possible. In this context, the basic epidemiological questions of 
when (e.g. time of day, day of week, day or night shift, and so on), where (hospital, ward, 
activity in ward) and who (victim's nationality, age, years of experience, exposure to strain) 
would be relevant. Indeed, these aspects have been identified elsewhere as contiibutmg to 
NSIs happening during medical procedures (Bilski, 2005; HP A, 2008) and would be worth 
study in contexts involving shaips handling.
The response to the injmies by the management system was active, with around one 
third being seen by the doctor. Most (61%) of the 79 followed up had the incident reported 
and filed and a few (16%) had been given tlrree-monthly follow-ups. The question arose: were 
these responses based on proper assessment or not? A more detailed follow-up would be 
needed to find these answers. Also, attention might be drawn to defining and detailing more 
cleariy the steps in the sequence from the injury itself thi'ough the doctor-refeixal to the report
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being filed and the follow-up thereafter in order to ascertain that infoiination was not being 
lost at any stage.
7.2.1 Conclusion
The encouraging response to this study of the MWHs has shown the value of careful 
planning of the investigation, of obtaining the full support of the management, and of the 
willing cooperation of the workforce. The results tlnew light on the many components of the 
collaborative aim of having a healthy, active and consequently productive workforce tluough 
a sound system of health protection of MWHs, as part of the nation's healthcare system. It 
also identified many areas where deeper and continuing studies appeared essential.
Notable among these were the training of staff, recmitment effectiveness and the 
prevention of sharps injuiies, as their higher prevalence rate over other MW hazards among j
I
HCS and WMHs was corroborated elsewhere (Ganczak et al., 2007; ; HP A, 2008; Barss et al., j
I2009; Zaidi et al., 2010; Jacob et al., 2010). The need to refine flxrther the design of |
investigative tools such as the questionnaire and the value of obseiwational studies were just 
two of the improvements which could be recommended with confidence in order to obtain the 
more detailed picture needed to achieve improvements in health and safety.
Most of these conclusions and recommendations were in full agreement with studies 
elsewhere (Ganczak et al., 2007; Barss et al, 2009; Zaidi et al, 2010; Jacob et a l, 2010). This 
study has therefore shown that the Emirate of Abu-Dhabi is undergoing experiences in its 
healthcare development similar to those found in other countries, both developed and rapidly 
developing. Indeed, developing countries need to addiess MWM issues in a particularly 
rigorous way as their rapid industrialization and economic development have led to greater 
generation of waste (Askarian et al, 2004). However, adequate hospital waste management
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still is a significant concern even for developed countries, such as the UK (Townend et al., 
2009).
7.3 Healthcare staff: questionnaire study
The analysis of the questionnaire data collected fi.*om HCS working in Abu Dhabi 
hospitals showed that, except for Hospital 1 which achieved the high response of 92%, the 
overall response to the HCS questionnaire was relatively low, rangmg between 33%-53%. 
These low response rates were most likely due to the way that the questionnaire had been 
distributed to the HCS. Distributing the questiomiaire through the email undoubtedly would 
have excluded the direct personal interaction between the researcher and HCS participants 
which can motivate participants to volunteer to take part in a study. Additionally, during the 
data collection, the reseaicher realized that many HCS did not have regular access to any 
computer or email system, a problem which further jeopardized the effective distribution of 
the questionnaire to the target participants. Hence, several HCS did not take note of the 
questionnaire even after an additional verbal alert which had been sent out by the hospital 
administi'ation. As the study showed clearly, therefore, although the email was economical in 
time and money, it was far less effective than the traditional questiomiaire distribution 
methods disti’ibuting paper questionnaires.
For the demographic composition, the slight predominance of females in the HCS 
contrasted with the equally slight but converse imbalance in the MWHs, probably reflecting 
the large number of nuises in the HCS and the lower requirement for the masculine physical 
fitness needed in MWHs. The large majority (83%) of HCS aged 36-70 years in the HCS 
probably arose from the long years of training essential and again from the lower need for 
simple physical stamina needed among these staff. The national backgrounds of the staff,
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where the three national groupings each contiibuted about one third, would have probably 
resulted from their differing career moves and contiibutions of specific professional 
experience, but further detail was not sought. However, these national contingents must be 
taken into account when designing the educational programmes in health and safety.
The HCS participants were mainly doctors, with a minority (just over one third) of nuises 
and even fewer (only 7%) laboratory technicians. Of the total HCS who responded to the 
questionnaire, 19% had 1-2 years of job experience in the cuiTent job, 25% had 3-5 years 
experience, 29% had 6-10 yeai*s, and 28% had more than 11 years of job experience in the 
cuiTent job. Hence it was clear that most of the HCS (> 50%) had 6 years and above of work 
experience in Abu Dhabi hospitals.
Large majorities of the HCS used gloves (85%) and the face mask (76%) whereas just 
mider one half (47%) using goggles regularly. Almost all stated they had no difficulty with 
wearing the PPE, with only 9% expressing difficulty. When disposing of the MW, under one 
half (43%) did wear PPE at all times, with only 1% indicating they never used it. However, 
over half of tlie female HCS (52%) wore PPE at all times when dealing with MW compared 
to just one third of the male HCS; the difference was statistically significant (p=0.04).
An inverse and highly significant relationship was found between years of experience and 
the rate of compliance with weaiing PPE ‘at all times’. The same frend was noted for using 
PPE ‘only when required’. These findings showed that the groups of HCS most in need of 
further tiaining in wearing PPE were the males and those with longer experience which might 
have made them careless. The low rates of use of goggles, which might have resulted fr om the 
greater discomfort or fr om a lower necessity, require a more detailed study.
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The multivariate analysis showed that the reported rates of compliance of HCS with the 
using PPE in Abu Dhabi hospitals were high, especially among females and the new HCS but 
that those rates declined with the increasing years of work experience.
For disposing of MW, the largest group (44%) of the HCS used both plastic bags and 
wheeled bins, one third used only the plastic bags, while 16% used only the wheelie bins and 
almost none used other systems. The popularity of the plastic bags probably reflected the 
smaller quantities of the waste being disposed of at any one time; in these circumstances, the 
more awkward wheeled bms would have been less appropriate. For the depaitments 
producing the most MW, just one third believed the operation theaties were the major source, 
followed by the emergency rooms and smgical wards and laboratories, while more than one 
third were completely unable to identify any possible source producing high MW. Probably 
these results were highly influenced by HCS’ individual experience of the hospital 
enviromiient being confined to their own divisions or departments. More objective assessment 
is needed to clarify further the departmental production of MW in the hospitals. A significant 
association was found between HCS’ years of previous experience and the standard by which 
they rated the handling, collection and disposal of MW at their sections in the hospitals.
While proportions of 79% to 82% of the HCS who had work experience of 1-5 years rated 
the MW process at their sections as ‘good’ or even ‘very good’, the proportions of 93-95% of 
those with 6 years and above who gave a similar rating were statistically significantly higher. 
Again, these results should be treated with caution, and caimot be generalized to all sections 
in the participant hospitals, since many HCS usually work only in their own section and may 
not be able to appreciate the experience elsewhere in the hospital.
A high percentage of HCS were found satisfied with the processes of sharps handling and 
disposal in their hospitals, where almost nine hi ten rated the process as ‘good’ or even ‘very
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good’. Additionally, almost tliree quarters of them rated the handling, collection and disposal 
of shaips in particular as ‘easy’ or even ‘very easy’ while under one fifth gave an ‘average’ 
rating, and only a few described the process as ‘difficult’ or ‘very difficult’. These high rates 
were further supported by the ratings given by HCS to the standaid of health and safety in the 
hospitals, where the large majority gave it a high rating. However, the rates of satisfaction 
with MW handling and disposal significantly differed among HCS, according to their 
backgi'ound training and experience and also job category. Statistically significantly fewer of 
those fi'om Europe and North America were satisfied with the standard of health and safety 
than were their Asian and Arab colleagues. Again, while almost all Asian HCS and only 
slightly fewer Arab HCS gave the highest rating of classification to the standard of the 
disposal of MW in the hospitals, only two thirds of their North American and European 
colleagues did the same, a highly statistically significant difference. The latter gi'oup’s higher 
expectations for higher standards probably reflected their more cosmopolitan and 
sophisticated backgiound training and experience and perhaps also the inherent differences in 
their job responsibilities, so it was not sm'prising to see the differences mentioned. 
Nevertheless, a more in-depth investigation would be desirable, using more objective 
methods, to elucidate the trtie standing of health and safety in hospitals in Abu Dhabi.
High proportions of laboratory teclniicians and nuises placed the highest standard of 
‘good’ to the process of MW disposal at hospitals, whereas significantly far lower proportions 
of the senior and other doctors gave it the same rating of rating to the process in the 
participant hospitals.
For the perceptions of the HCS of the probability of sustaining sharps hijmies during 
practice, two thirds expected a ‘low’ or even a ‘veiy low’ probability of suffering them, over a 
quarter estimated they had a ‘moderate’ probability while 6% had ‘high’ or ‘very high’
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probability ratings. For reporting having experienced difficulties when using shaips or 
needles, statistically significantly more junior clinicians reported these than did consultants, 
nurses or laboratory technicians (in descendmg order). These results possibly reflected a risk- 
taking attitude towards sharps injuries among the more junior clinicians, perhaps due to work- 
pressuies in hands-on patient management; if confirmed, the results would indicate the need 
for m-gent action to elevate the standard of awareness, particularly among the more junior 
clinicians, about contactable or communicable diseases that could result fiom sharps injuries. 
These results were coiToborated by experience elsewhere which showed a similar lack of 
awareness among HCS (Hagan et al., 2001;WHO, 2006; Al Hamoud & Al Hamoud, 2007). 
However, as a study in Egypt in 2004 showed, a one day training progiaimne can be very 
effective in improving the Imowledge base about the risk from MW (A1A wadi, 2004).
For the experience of NSIs among the HCS, the majority of participants (62%) never had 
any NSI, while the rest reported one NSI injuiy or more. This result agrees with results 
elsewhere such as the UK (NHS-Scotland, 2001; CCOHS, 2010). Almost two thirds of the 
NSIs to the HCS occuiTed dining the clinical proceduie, one fifth before disposal and 
similarly after the clinical procedme, with almost none during the disposal of the MW. 
However, the factors causing thus injiu*ies should be investigated in more in-depth to establish 
the mechanism of injuiy before an effective intervention could be confidently proposed. The 
causal factors, as shown elsewhere (CDC, 2008; NHS-Scotland, 2001; HP A, 2008), might 
include equipment design, the nature of procedures, the conditions of work, staff experience, 
and the actions of recapping and disposing of the needles ((NHS-Scotland, 2001; Ganczak et 
al., 2007; CDC, 2008; Barss et al., 2009; Zaidi et al., 2010; Jacob et al., 2010; CCOHS, 2010). 
As lias been well documented, the risk of transmission of HBV, HCV and HIV following NSI 
is high and is estimated by WHO to amount to 3-10% for HBV, 3% for HCV and 0.3% for 
HIV infections (WHO, 2002; Wilburn & Eijkemans, 2002). The risk involved could also be
2 3 0
fatal (Walker, 1991). Indisputably, therefore, it requires more appropriate attention by the 
health authorities in the UAE and elsewhere.
A large majority of the HCS reported no injuries from the use of scissors or blades, while 
10% reported just one mcident of broken glass mjmy during the past year. Of these injuries to 
the HCS, two thirds occuned during the clinical procedure, compared to far fewer after the 
clinical procedure and dming disposal. A statistically significant association was found 
between the gender of the HCS and the incidence of sharps injuries, with over half of the male 
practitioners having experienced these compared to the third of the female practitioners.
Of those HCS who had suffered NSIs, almost two thirds reported their injuries had 
happened during clinical procedures, one fifth while disposing of MW and similarly after 
clinical procedmes, but almost none during the disposal of clinical waste. These findings 
spotlighted the points in the work-practice which required most attention in the ti aining of the 
HCS staff. The fewer the years of work experience of the HCS, the gieater the fr equency of 
their having suffered NSIs: one half of those with a short work experience of 1-2 years (i.e. 
junior doctors and nmses) sustained at least 1 NSI during the year, compaied with just around 
one in twenty of those with 3-5 years of work experience, almost one fifth of those with 6-10 
years but over one quarter of those with 11 years and above; the results were statistically 
significant. This result confiiined the findings elsewhere (Baily & Gossege, 2008) which 
showed that the NSI-reporting rate was higher among the senior doctors compared with the 
junior ones. The higher exposure among senior HCS might reflect the specialty, age or other 
factors; this question wairants further investigation. Again, a significantly higher proportion 
of medical practitioners from Europe and North America (over one half) reported having 
suffered NSIs in the past year compared to Asians (one fifth) and Arabs (over two fifths) 
(p=0.04). The reasons were unclear but one possible reason could be that the HCS from
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Europe and North America are known to be more open about their work experience compared 
to those staff from other types of national background or training. Because of the risk posed 
by NSIs, it is imperative to explore more deeply the actual experience of HCS with NSIs, 
using objective methods of observation such as incidence case-reporting.
Almost two thirds of the HCS reported they did not see a doctor following a sharps injury, 
while only two in five did. The high rates of sharps injuries and the concomitantly low rates 
of subsequent medical attendance reflected the current poor awareness about the potential 
risks from communicable diseases among the HCS. Some of these rates were comparable to 
the rates reported in Egypt (Kabbash et al., 2007) and elsewhere (Elmiyeh et al., 2004; Jahan 
S., 2005). Hence, urgent action is needed by hospital authorities to improve the awareness of 
HCS about the risks of infection following sharps injuries. Evidence from elsewhere has 
clearly demonstrated that training programmes could increase HCS knowledge in MW 
disposal (A1 Awadi, 2004).
A high proportion of HCS (nine in ten) had the appropriate safety tools and equipment 
which also received appropriate maintenance on a regular basis. A large majority also agreed 
that they were constantly provided with the necessary health and safety information to 
undertake their job safely. For their assessment of the clarity of the safety issues, very few 
(just 7%) HCS thought they were unclear; this finding indicated a high rate of approval for 
this aspect of their training. For the cultur e of Health and Safety, almost all HCS recognized 
their responsibilities towards health arrd safety in the hospital. A similarly high majority 
indicated they constantly reported any health and safety problem or concern to the hospital 
authorities, indicating the high sense of responsibility among HCS. Again a similarly high 
majority reported their satisfaction with the health and safety training received in hospitals, 
while only very few were unclear about the health and safety procedures in the hospital. For 
their supervision of safety, two thirds of HCS were enthusiastic. For good communication
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about Health and Safety, again most of the HCS responded positively. These results 
suggested that the safety tiaining delivered to the HCS was effective and favourably received 
by them.
For the balance between reaching management targets and Health and Safety, as many as 
one third of HCS disagreed that Health and Safety was not at risk, while barely more than one 
half disputed that targets predominated over safety. For ‘how seriously the hospital is looking 
after Health and Safety’, larger majorities of Arabian HCS (90%) ranlced the standard as 
‘good’ or ‘very good’ compared to the Asians (83%), and the European or North American 
practitioners (81%), but these differences were only of marginal statistical significance (p= 
0.07). The differences perhaps reflected what the backgr'omid training and experience of the 
HCS had led them to expect, however, rather than the tnre standard of health and safety. This 
question is worth in-depth investigation using objective observational methods.
7.3.1 Conclusion
It is thus clear that a large proportion of HCS were generally impressed by various aspects of 
the envirornnent of health and safety in the workplace. However, a few expressed concenrs 
which should not be overlooked. These findings suggested that attention should be directed 
towards identifying in more detail the unfavourable views being held by the HCS, using 
rigorous in-depth methods. Similar to the experience in neighboming countries (Hagen et al., 
2001; Alhumoud & Alhumoud, 2007; Mohamed et al., 2009) specific training programmes 
would be essential to hnprove the competence of HCS and MWHs in the proper handling, 
processing, disposal and control of MW.
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7.4 Comparison between medical waste handlers and healthcare staff survey
From the results in the survey in the pilot study, it became clear that the two gi'oups i.e. 
MWHs and HCS, required different questiomiaires. This allowed the questions put to each 
group of participants did not contain questions of no or marginal significance. When 
comparing the responses of the two groups, therefore, only those responses which had 
equivalent questions were presented.
The positive responses by hospitals to the questioimaire differed between the two groups. 
For the MWHs, all hospitals except Hospital 4 (60%) yielded 90% or more of positive 
responses. With HCS, however, all hospitals fell between 33% and 53%, apart from Hospital 
1 with 92%. The much gieater success rate for the MWHs might have had several causes;
i) they were first to be contacted;
ii) they were given the hard copies by the researcher personally;
iii) they had more frequent experience of the researcher’s presence;
iv) their companies expressed gieat enthusiasm for the project;
v) the hospital seivice managers were keen to find out more about the perfoimance of the
companies’ workforce.
By contrast, for the HCS:
i) they were not seen personally by the researcher;
ii) they had no preliminary discussion to explain personally the puipose of the study;
iii) changes in their governance from a government to a private management had proved
unsettling for them;
iv) staff turnover dismpted communication between HCS and the researcher;
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v) lack of computer and access to email among many HCS caused difficulties in their 
accessing the questiomiaires.
The conclusions, therefore, were: that time spent in making preliminaiy personal contact 
was cost-effective in improving responses; email was more economical in time and money but 
was less effective in obtaining responses; and staff stability was cmcial.
The demographic composition of the two gioups differed. Males fomied 58% of the 
MWHs, but only 44% of HCS. This difference, perhaps, reflected the greater physical 
strength required when handling and collecting the MW (A1 Kliatib, 2006).
The age-groups also differed; the proportion of younger staff was higher in MWHs. This 
was possibly because of the physical requirement of handling MW and the longer time needed 
for study before becoming HCS.
The nationalities showed large differences. Asians formed almost all of the MWHs but 
just one third of the HCS; no North Americans and Euiopeans were in the MWHs, whereas 
they foimed one third of HCS. There were obvious financial and career reasons for this 
difference.
The years of experience of the staff showed much higher percentages of many years 
experience in the HCS. The gieater job-mobility and youth of the MWHs, however, again 
reflected the short length of training required and the lower expectations for their long-teiin 
work locations. Probably these reasons for the differences between the gioups were not able 
to be modified.
The proportions of the MW receptacles being used by the two gioups were similar, except
that the MWHs used a rather higher (25%) proportion of wheeled bins than did the HCS
(16%). The difference probably resulted from the wheeled bins being more useful to the
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MWHs because of their gieater size; and so they fonned a larger and more widely-spread 
form of container necessary for their duties.
For the rate of handling and collection, the HCS gave the highest rating of 88% to the 
category of "easy or very easy", compared to the 24% given by the MWHs. By contiast, the 
MWHs gave their highest rating (73%) to the moderately difficult categoiy, compared to just 
11% given by the HCS. The greater ease of handling of the containers noted by the HCS 
probably resulted fiom their using the relatively cumbersome wheeled bins less fiequently 
than did the MWHs.
For the source of the gieatest amount of MW, the MWHs showed near-unanimity (93%) 
in pointing to the operating theatre whereas among the HCS only 32% chose that source and 
as many as 37% reported they did not Imow. This difference might have resulted fiom the 
MWHs’ duties inevitably having made them more familial* with the production of MW in a 
wider field of locations than would have been possible by the HCS who in many hospitals 
were often familiar with only their particular section in the hospital.
For wearing PPE while working, 93% of the MWHs claimed to always wear PPE and 
7% only as required, whereas among the HCS only 43% (whose question was slightly 
different) claimed they wore it when disposing of MW and 47% as requhed; these figures 
might be interpreted as indicating a roughly similar usage, allowing for the minor difference 
in tlie question and a difference in work practice. Further study would be needed to confirm 
that, however.
For injuries fiom sharps, the MWHs showed far lower fiequencies of then* two most 
common causes, i.e. NSI and broken glass of 7% and 1% respectively; these figures compared 
favourably with the 38% and 14% given by the HCS. For scissors and blades, furthermore, 
the MWHs scored 0% for each categoiy compared with 2% and 6% for the HCS. These
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differences doubtless sprang from the HCS having a much higher degiee of exposure to those 
objects during their daily work.
For the culture of Health and Safety, 99% of MWHs and 97% of HCS recognized their 
own responsibility for good practice: these were exti*emely high and impressively similar 
perceptions. For the reporting of problems with Health and Safety, again remarkably high 
percentages of approval were given by the two groups: 97% and 87% respectively. But 
whereas almost no MWHs disagreed or did not laiow, 7% of HCS indicated their disapproval 
and 6% did not know: a difference which as yet has no convincing explanation. For their 
assessment of the clarity of the safety issues, only 11% of MWHs and 7% of HCS agreed they 
were unclear; this finding indicated a high rate of approval for this aspect of their ti aining.
For the appropriateness of their tools and equipment to their safety, again very high 
ratings of 98% and 88% were given by the two gioups respectively.
For the satisfaction with the cultur e of Health and Safety at the workplace, the response to 
the effective maintenance of tools and equipment was extr emely positive in both gioups: 98% 
of the MWHs and 85% of the HCS. For not laiowing and disagreeing, conversely, the MWHs 
expressed figures of 4% and 1% compared with the HCS with 9% and 6% respectively. Thus, 
the HCS, although very approving, were consistently less impressed with this part of Health 
and Safety.
For the supervision of their safety, however, the MWHs were slightly more enthusiastic at 
73% compared with the 65% given by the HCS. On the other hand, more (21%) of the MWHs 
were disapproving than were the HCS (13%).
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For good conniiimication about Health and Safety, almost all (97%) of the MWHs were 
approvmg compared to the HCS (87%). Conversely, fewer MWHs did not Imow or 
disapproved (4% combined) whereas more of the HCS (14%) were in that category.
For the balance between reaching management targets and Health and Safety, again 
considerably fewer (19%) MWHs were dissatisfied that Health and Safety was not at risk than 
HCS (32%). Conversely, though, substantially more (77%) of the MWHs disputed that targets 
predominated over safety, than did the HCS (56%).
For these two groups, therefore, the MWHs were generally more favourably impressed by 
various aspects of the envhornnent of health and safety in the workplace than were the HCS. 
Despite that, however, large majorities of both groups did express favourable responses. 
These findings suggested that attention should be directed towards identifying and satisfying 
the unfavour able views being held by the HCS.
7.4.1 Conclusion
The percentage responses of the HCS fr om the five hospitals were generally low, as was 
discussed when comparing this topic with the MWHs. For further surveys, therefore, higher 
completion rates might be obtained by using hospitals with longer-established managements, 
by commerrcing with a period of personal visibility by the resear cher and by discussions (as 
happened with the MWHs); by the use of shorter questiomiaires; and particularly by 
distributmg paper copies for distributing them electronically rather than by hard copy proved 
a marked disincentive despite its ease of distribution and cheapness.
The relatively comparable numbers in the demographic categories of answers between 
present and previous jobs might indicate a stability in the workforce, but this interpretation
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was only speculative. Examining documents of the staff when joined and left their 
employments at the hospital, although time-consuming, would also help to clarify the issue.
The apparently intermittent use of PPE (Tables 50 & 51), did not appear at first sight 
wholly satisfactory. However, an observational exercise would help to determine if this 
apparent failure to use it fully might have a good reason, perhaps because the nature of the 
duties tln ougliout the day and week did not actually necessitate a continual use of the item.
Similarly, an imderstariding of the degiee of appropriateness and the locations of the 
various containers (Tables 52 & 53) could be ascertained further tlnough an observational 
exercise. As noted when comparing the figures for the HCS with those for the MWHs, the 
difference between the categories had an obvious reason in the difference in locational 
mobilities of the staff: the high percentages of the approval by the HCS constituted a good 
endorsement of the related procedures.
The far lower degree of unanimity of the approval ft'om HCS for the NSI procedur es, 
however, might justify a further study of how to increase that approval. A similar exercise 
might be justifiable for their ratings of the hospitals' cultures of health and safety. In a related 
context, the difficulty of disposing of sharps and needles and the experiences of injuries 
would merit a further and more detailed study.
The high frequency of NSI compared to other types causing sharps injmies was a findmg 
noted in other research publications (Ganczak et al., 2007; Mohamed et al., 2009; Barss et al., 
2009; Jacob et al., 2010; Zaidi et al., 2010). The approval ratings for the other issues on health 
and safety fell disquietingly short of the optimal 100%. This outcome would merit ftnfher 
study to assess the validity of that result and, if necessary, to try to improve it.
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Although this study did not comprise the private hospital sector in Abu-Dhabi, which 
constituted a large proportion of the hospital sector and despite the size of this sector and its 
increasing role following the introduction of the new healthcare insurance system, it looks 
imperative that studies are needed to evaluate MWM in those hospitals as well as in the 
goverimient hospitals. Also, a quantitative analysis using objective methods would be 
waiTanted to assess the amount, quality and management of MW and the health and safety 
management system in operation.
An area, not considered in details (for reasons of time and cost) in this study, was the 
impact of MWM on Public Health. Many studies (Reed et al., 1980; Edgar, 2002; Tudor, 
2006, 2007, 2008) have shown that, along with HCS and MWHs, the general public is equally 
exposed to the risk of hazardous MW. Hence, it is essential to quantify the potential risk to the 
population and the risk factors involved in order to find and apply effective measures of 
prevention and control in the UAE population.
Some of the questions hr the questiomiaire required to be clarified or expanded. For 
examples:
-was the non-attendance of a member of the working staff at a clinic after an injury the 
appropriate decision or was it mistaken;
- was the use of PPE or particular MW-disposal receptacles appropriate although not “at 
all times”;
- was the degr ee of approval of training programmes by various groups due simply to 
differences in cornprehensiorr arising from linguistic barriers or did the degree reflect 
the quality of the training programme itself;
did the ratings of “easy” or “difficult” given to safety tasks such as sharps disposal 
reflect degrees of carelessness?
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To clarify the circumstances related to these questions, detailed audits of the events would
be required.
7.5 Conclusion of the comparison between the UAE and the UK regulations
This section will refer back to what was explored in the literature review on the UAE and 
UK regulations, interviews and questionnaire to discuss possible implications from the 
comparison for the Emfrate of Abu-Dhabi.
In Figure 7, three different levels were represented: first, the different types of provisions 
identified in the UAE regulations; second, how the current practices fitted into this 
fr amework; and third, what could be desirable when aiming to prevent and minimize the risks 
and hazards relating to MW disposal, and increasing health and safety awareness.
The main value of this figure was that the different levels and the elements fitted into it as 
it evolved, fr om what could be understood or infen-ed fr om UAE regulations in the light of the 
EMS ISO 14001; the results from the mteiviews, questiomiaires, documentary reviews and 
other findings from this study were also used. The figure was therefore used as a flexible tool 
adapted to the specifics of the UAE as they are now, and adaptable to the potential changes 
needed to addi'ess particular issues, in order to bring all the elements together into this wider 
sustainable mechanism.
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Figure 10: Types of provisions identified from UAE regulations
Systemic level
In Section 3.9.1.1, three types of provisions were identified leading to a three-tiered 
framework: the first procedural level fitted inside a second one called systemic level: it related 
to the mention of processes which need to be ongoing within sustainable frameworks in the 
organisation. The third level related to the underlying principles to be taken into account when 
designing policies or setting up systems, and belonged to the culture of the organisation 
(Figure 10).
During the analysis, it appeared that a number of provisions were made by the law but that 
hospitals implemented them in different ways. Figure 11 shows how the main existing UAE 
provisions fitted into the three levels illustrated, once they have been implemented by the 
HCFs.
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Figure 11: Existing practices in relation to different types of previsions
Underljliig Piliiciples
l^stem ic level
Communication 
Ttackmg 
RqxMtBg 
Appratiing
The core procedural level included procedures, but sometimes only listings; this core level 
was descriptive and had a prescriptive tone to it. It formed a significant part of the provisions 
made by the law. This figure also showed how the imprecise nature of the references to 
systems as well as to a wider level of underlying principles might make it more difficult for 
the hospitals to develop and implement structured policies, therefore, possibly pointing at this 
lack of detail as a weakness. As as been highlighted in other (unpublished) studies, the 
region’s rapid industrial development outpaced the deployment of laws, policies and 
regulations (A1 Dahiri, 2004; A1 Habshi, 2007).
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7.5.1 Implications for the UAE
In this study, the findings highlighted that hospitals did not comply with a number of legal 
requirements. Generally, according to the infonnation gathered from interviews with HCS and 
MWHs, hospitals did not appear to follow relevant legislation and the available guidance in a 
variety of fields.
Although guidance was provided by authorities tlnough policies, acts and codes of 
practice among others, this guidance, however precise it is, is not having the desired impact 
on internal procedures. Some guidelines have been applied, sometimes only partly; but in 
several cases, they have not been implemented. Staff generally could define gaps and areas 
for improvement, more or less eloquently and clearly, whatever their position in the hierarchy. 
In several cases, those gaps arose because of non-compliance with the existing regulations 
despite mentions of inspections and penalties being clearly inscribed in the law.
One option would be the stricter enforcement of existing laws and a series of other laws to 
fill in the remaining gaps, hi the UK, however, the creation of the Health and Safety at Work 
Act 1974 marked the decision to replace the prescriptive approach with a goal-setting 
approach, in reaction to the proliferation of regulations previously created in attempts to fill in 
the gaps at the time (Edgar, 2002; Townend et al., 2009; Section 3.8.1.1.).
When suggesting new plans for the UAE, therefore, the goal-setting approach might be 
prefeiTed. A comprehensive system should be proposed, discussed and agreed before focusing 
on its enforcement. As mentioned earlier, regulations provided mostly for what was identified 
as level 1. In order to ensure that the prevention and minimization of risks and hazards fr om 
MW are addressed hi a sustainable niamier, levels 2 and 3 should be integrated better and 
developed fully in the current practices. This might provide a coherent framework in which to 
implement these practices and monitor their effectiveness.
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Even if the current provisions and the impact on practices were being read in terms of an 
environmental management system with the well-known “Plan, Do, Check, Act” pattern 
(Chapter 5, ISO 14001), this would lead to the same kind of conclusions. Legal provisions 
encomage the “Plan” in general temis, open to many intei*pretations, thereby not encouraging 
the development of adequate plaiming. Most provisions revolve around the “Do” step of the 
pattern; the “Check” is not mentioned in clear teims, neither is it encouraged, leaving no 
space for the “Act”.
To develop a flexible, goal-setting framework which integiates a continuous assessment 
of systems and procedures, fracking and identifying problems, rectifying them, and promoting 
good practices, the following suggestion could be proposed. Within a work cultui'e aiming at 
continually improving the prevention and minimizing of risks and hazards and increasing 
health and safety awareness in the HCFs in a sustainable maimer, the core principles to follow 
would be:
• Always to devise policies and practices with the staffs development and well­
being in mind, providing the right level of tiaining and making sure ongoing 
development was taking place.
• At the same time ensuiing that choices would be as environmentally-fr iendly as 
possible.
• Integrating all this into a coimnunication culture.
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7.5.2 Underlying principles
7.5.2.1 Staff development and well-being
At the culture level, one of the core principles of this framework is the staff and related 
aspects. Many reasons governed this choice.
Not only is the UAE a multicultural, multilingual society, but it is also one of the 
hypotheses of this thesis that the HCS’ and MWHs’ backgiounds affected the risk of 
sustaining sharps injuries for those categories of staff. The qualitative study, which was a tool 
to find out more about this issue, yielded a new insight on it. Tlnough the original interviews, 
it gathered the viewpoints of several categories of staff and these all indicated that better 
recmitment, education and h aining progi annnes would increase the standard of perfoimance 
and safer practices. Some of their answers could be related to what has been studied about 
employees’ perfoimance in theories concerned with work organisation focusmg specifically 
on the meaning of work. The significance of work for an employee has been explored in 
studies linldng it to improved perfoimance and productivity (Morin E.M., 2008; Haclonan & 
Oldham, 1976; Ketchum & Trist, 1992). hi this field, two models are the most often refened 
to: Hackman and Oldham’s, and Trist’s. Criteria defining the significance of a job were 
identified.
Because of the type of data gathered in the qualitative research, this study particularly 
involved the following criteria described by both models: task significance and recognition. 
Trist’s model added continuous learning which is directly related to the ftamework model 
presented here (Figme 12). According to these theories, improving any one of these factors 
will have an impact on employees’ productivity and motivation at work.
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With the aim of eiiliancing the prevention of risks and hazards in the hospitals, the 
suggested framework aims at putting emphasis on continuous learning by the staff as a key to 
improving practices by making their job more significant to them. In the same way, this 
framework aims at developing a cultm-e of communication, education and training 
progiammes, and implementing an appraisal system m order to strengthen staffs motivation 
and encourage them to perfonn their duties in a safer and more efficient maimer (Figure 12).
T.5.2.2 Environmental awareness
That environmental awareness is a core piinciple of our culture caimot be smprising as 
environmental concerns have long been the focus of attention of worldwide bodies and the 
object of suimiiits, protocols and agieements at international level. The UAE has made 
several provisions with regard to enviromnental issues. As mentioned previously, the main 
legal documents regulating waste management are Federal Law 24 (1999), Local Law 21 
(2005) and the HAAD’s Policy Statement. The AD EHSMS (2009) was mentioned when 
refeii'ing to its Code of Practice 16 on waste management. All these documents took into 
account current environmental concerns.
The first piece of legislation mentioned. Federal Law 24, is of relevance. It defined the 
responsibilities of waste generators and carriers, refen*ed to the conditions for tiansportation, 
specified the need for a licence, and stated clearly that all necessary precautions should be 
taken to “ensure that no damage to the environment occurs” (Aiticle 61).
Local Law 21, 2005 mentioned environmental concerns and the obligation to take them 
into account, also making provisions for those who do not comply. In addition, it stated that 
the public should be educated “on health and enviromnental risks of waste and hazardous 
wastes”.
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The aims of AD EHSMS CoP 16 stated that the CoP should “encourage the efficient use 
of resources in accordance with the principles of ecologically sustainable development" 
(EHSMS, 2009). Moreover, it declared that the waste generator should “ensuie all wastes are 
stored onsite coiTectly to minimize adverse impact to environment and human health” 
(EHSMS, 2009).
These provisions suggest that environmental awareness belongs to level 3. Despite these 
regulations, however, the evidence assembled in this study showed many inconsistencies and 
a distinct disregard for environmental impact. Few HCS and MWHs mentioned it as a factor 
to be taken into consideration or as relevant to their job. This indicated that the awareness 
among the staff was limited and that those concerns were possibly not addressed in training 
programmes as of dhect relevance to their duties and performance. This was coiToborated 
during observation by the evidence that policies were not adhered to in a consistent maimer.
7.5.2.3 Communication
The aim of a cultiue of communication within the hospitals would be to ensure all 
relevant information was disseminated to the people concerned. Thereupon they would return 
infonnation, feedback and comments to be recorded, taken into account and acted upon as 
and when necessary. The various systems would complement each other within that culture. 
Current practices were documented in this study. Despite the weakness of enforcement in real 
life, hospitals did keep some records; however, this problem remained not fully resolved.
These recording practices ranged firam the well-integrated systems for following up and 
taking corrective action, to the less-developed systems where problems arise from the 
inability of staff to fill in incident reports
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Good communication would also be the way to ensuie that Health Promotion took place, 
involving all the levels mentioned. Health Promotion would be the key to minimizing 
enforcement measures by enhancing compliance with new and existing regulations in the 
following way:
• disseminating infonnation to the wider public at the same time as...
• addressing it specifically to the people whose job it was to follow those 
regulations;
• focusing on education and tiaining, allocating the right resources according to 
the needs of those to be trained and the goals to be achieved;
• auditing once the procedure was in place;
• enforcing the law only if and when necessaiy.
hiti'oducing the framework as an integiated system could have many implications. 
Financial costs might be the first objection. However, as one of many examples illustrates, 
this might not actually prove more costly but possibly even less. In 2007, a qualified 
maintenance worker with a good professional record and 5 years of experience in a HCF 
(hospital 1) lost his left eye for not having been provided with $10 goggles when diilling 
tlnough a wall. The whole costly chain of consequences followed: treatment, loss of job, 
compensation, social and personal consequences. Although related indirectly to waste 
management tlnough the issue of PPE, similar situations were likely to arise in MW 
procedures. Hence, Health Promotion is a route to be explored and could be the object of 
further research.
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7.S.2.4 Outside the figure
Working in a sustainable system which is both self-regulatory and flexible leads to 
mentioning the enforcement aspect related to any regulations to be implemented. Standing 
outside the Framework in figure 12, enforcement should only come into play if the system 
failed to comply with legal requirements, thereby missing one of its objectives.
In the same way as enforcement is at the end of the process, the Law requirements are at 
its start, providing a wider fiamework. Thus, it necessarily remains outside the system. 
However, it is with the practical implementation of the different laws that this aspect comes 
into the figme: on the one hand, the law gives authority and therefore responsibility and 
liability to bodies; and on the other, it also gives them the regulations to be complied with.
7.5.3 Conclusion
Some hospitals were more organized or more proactive than others in some areas; 
therefore the different versions of the figme represented a general tendency for the five 
hospitals. The figme was originally designed to be a working tool to understand better the 
UAE’s ciment situation. However, building the progression of this section in this way, and 
using it as a reference to go back to, natmally led to proposing this concept as a framework 
model to be used to enhance consistency and coherence, both at policy level and at practical 
level. It could be recommended for hospitals for use in a similar way: assessing the current 
situation, suiveying all the existing policies, practices and regulations to be taken into 
account, fitting them into the fr amework, identifying weaknesses or areas of non-compliance; 
then developing each part or link individually, but always within and in relation to the whole.
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The overall aim would be for the practical versions of this framework to be submitted to a 
process of ongoing assessment in order to become sustainable and self-regulatory. The 
figures would therefore change fr om being a conceptual tool to a very practical necessarily 
flexible framework model. The figure could be used to identify where progress is needed and 
progiess could be monitored as the figure giadually evolved. As it started with the cunent 
situation of the facility using it, it would become singular and completely adapted to the 
needs of that facility. Depending on the situation and the ensuing use made out of it, it could 
be a reference for using elsewhere to assess a situation or a model to follow, provided it 
suited the particular context.
7.6 Limitations of study
The present study aimed from the start at establishing as broad and accurate a picture of 
the extent of the risks and hazards potentially affecting HCS and MWHs in the management 
and disposal of MW in five major hospitals in the Emirate of Abu Dhabi.
This comprehensive aim clearly led to methodological choices and implications when 
the sti*ucture of the study was built. Although any one methodology would bring valuable 
results to be considered in the study, only a holistic approach would help reach the objective 
of obtaining a broad pictme of the wide range of issues possibly impacting the health and 
safety of the staff concerned. This is why the methodology was designed to include results 
from both qualitative and quantitative methods, namely 1.questionnaire suiveys, interviews, 
obseivation and documentary review.
A potentially crucial limitation confronting the use of the questiomiaire was the 
accuracy of the response, due to subjective bias, whether intentional or unintentional. 
However, a similai- limitation accompanies other fomis of enquiiy such as the inteiview,
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which was also used in the study. In the inteiwiew, for example, the inteiwiewee may find that 
being face-to-face with the interviewer is even more stiessful than when confronting the 
questionnaire in privacy because of the perceived risk of causing displeasme or even 
provoking intimidation. Again, in an interview, an interviewee’s memory recall may be even 
more fallible in the face-to-face chcumstances where there may be less time to give careful 
consideration to providing the most accmate response. Or the interviewee may have 
difficulties of verbal expression. Or the inteiwiew may suffer from the variability of its style 
due to personality differences between several interviewers (if more than one) or within the 
same interviewer (due to valuations in approach arising fiom fluctuating levels of fatigue, 
boredom or extraneous distraction, for examples). However, the value of Triangulation (see 
sections 5.3.1.5 & 7.4), albeit only partial as in this study, in general permits the accuracy of 
results fi'om one type of technique to be compared with those fi'om another type of technique 
(with its different list of dr awbacks); and if the results tally, gr eater credibility can be given to 
accepting the accuracy of the conclusions.
To strengthen the search for accuracy, more objective methods of assessment can also 
be used, such as personal obseiwation, directly (as was done on a small scale in this study due 
to lack of time and resources) or indirectly tlu'ough CCTV or tlrrough other records (which 
was not used), provided these methods are used unobtrusively and completely 
untlneateningly. Future studies, therefore should endeavour- to broaden the reliance on 
objective methods of assessment to complement the results fi'om subjective methods.
This study produced large amount of data. Several observations were made after- 
analyzing them, some of which could have been developed fiirther or in a different way. On 
different occasions, the results fiom the qualitative and quantitative research methods seemed 
to be conflicting which led to questioning of each method and identifying limitations in the
2 53
way the comparison of data was carried out.
The following issues require to be explored further.
1. Survey
How the survey questions were designed.
The way the respondents were selected. They were voluntary and had no compensation 
for the time spent. This could have led to not giving a picture representative of the whole of 
the staff of the participant hospitals.
The answers might have been over optimistic, whether because the interviewee might 
have wanted to please the inteiwiewer or because recall was not entirely reliable. Would the 
respondents answer telling what they are meant to do and say or what they actually do when 
perfonning then- duty?
2. Interviews
The respondents’ answers might have been limited by the language being a bamer to further 
developing their answers. They may not have been aware of the real implications of 
anonymity, in which case they might have wanted to give the “right” answer to please the 
questioner. When bringing the data collected by different methods, discrepancies in their 
answers could have been discussed further to address the following issues.
The discrepancy might lead to seeing respondents as “lying”, or, as one might want to 
do with qualitative results, they might be considered as giving an accurate pictui e, (as true as 
the respondents can make it or as far as they feel they are allowed) in the sense that the 
answers highlighted real-life consti'aints in the respondents’ lives, society, or social stmcture 
and habits or traditions.
2 5 4
This study presented a hypothesis taking these aspects into account. In that sense, the 
conflict revealed that the qualitative research method fulfilled its role. However, this aspect 
could have been developed further in order to extract the relevant aspects to be taken into 
account more in-depth than was done. One of the limitations, in that case, was that the factors 
influencing the answers drew on fields which were beyond the scope of this study. These 
factors have been taken into account when recommendations were made.
All the implications of the issues mentioned above led to two interdependent factors 
which have taken a large part in limiting this study: the amount of data to be treated and the 
fields they drew on due to the variety of methods used and time constraints.
Finally, the primary limitations of the study were:
a. it counted on volunteers, with no incentives in the shape of compensation or time 
off work; hence the results reflected the views of the more motivated and 
conscientious MWH and HCS, perhaps leading to an inaccurate representation of 
the views of all staff;
b. the subjectivity inlierent in recall was likely to over-optimize the results such as 
the wearing of PPE; hence, a more objective method of measuiement might be 
chosen, such as CCTV already in operation as mentioned above, perhaps for 
security reasons;
c. time consti'aints in the study prevented the analysis and presentation of some 
components. These components will be presented separately in later publications.
d. the study was confined to staff in the public hospitals. Elsewhere, though, nurses
in private hospitals were found to be more deficient than those in public hospitals
in their perfoimance and knowledge of universal blood precautions (Kabbash et
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al., 2007). Hence, a future study should also investigate conditions in the private 
hospitals in Abu-Dhabi to ensure their HCS were being adequately protected.
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CHAPTER 8 
CONCLUSIONS AND RECOMMENDATIONS
8.1 Introduction
To addi'ess the aims and objectives set out in this study, quantitative and qualitative 
methods and techniques were used in the design, collection and analysis of the data. The 
results provided new infomiation about the range and magnitude of the health hazards 
attributable to MW and shaips injm*ies among HCS and MWHs in five Abu Dhabi hospitals 
and about the specific gi'oups of staff at increased risk from shaips injuries. The study paved 
the way for possible preventive strategies to diminish the risk. It highlighted several issues 
which could lead to improving the efficiency of the handling and managing of MW and to 
diminishing the associated risks in these hospitals.
The encouraging response to this study, demonstiated the value of careful planning of 
the investigation, of obtaining the flill support of the management, and of the willing 
cooperation of the workforce. The results tlirew light on the many components of the 
collaborative aim of having a healthy, active and consequently productive workforce tln ough 
a sound system of health protection of MWHs, as part of the nation's healthcare system. It 
identified many areas where deeper and continuing studies appeared essential. In some 
hospitals, the availability of training progiammes was limited, while in others there was a 
lack of awareness and education about the risks and hazards fiom MW; only two hospitals 
were unifoiinly good; one of these two was exemplaiy as was ascertained from the inteiwiew 
results.
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Notable among the issues raised were the tiaining of staff, recruitment effectiveness 
and the prevention of sharps injm'ies among HCS and WMHs. The need to refine further the 
design of investigative tools, such as the questioimaire and the value of obseiwational studies, 
were just two of the improvements which could be recommended with confidence.
Obseiwations and data gathered in the study highlighted concerns arising from the 
backgrounds of the staff. During the recruitment process, recmiters might ensure that 
prospective employees were suitably educated and had a working knowledge of English (to be 
checked tlrrough the presentation of a certificate and preferably also tlnough an in-house 
language-testing process). Hence, the tiaining and education progrannnes and the Health and 
Safety awareness campaigns delivered by the hospitals would become more efficient and 
beneficial for the staff, so that all users of the hospitals would work in the optimal conditions. 
This was a salient issue which this study explored and it indicated the need for further study in 
the future. This was especially the case because the creation and development of a Health and 
Safety cultuie in the work environment would positively affect individual staffs behaviour, as 
it has been recognised that successful MWM depends on it.
With regard to prevention measures, risk assessments might be undertaken as a first 
step towards designing and delivering in-depth, consistent tiaining and educational courses in 
a systematic way. These courses would also involve refresher progiammes, on-line or 
otheiivise, to make sure that the staff were updated both on new regulations with which they 
needed to comply and also on other issues relevant to their respective positions. In the same 
way, to ensuie staff have easy access to information relevant to the performing of their daily 
tasks, the appropriate procedures and processes should be centialized using accessible 
software.
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User-friendly audiovisual material might be designed for display in the relevant 
departments and seiwices of the hospitals.
A large proportion of the HCS had been generally impressed by various aspects of the 
environment of health and safety m the workplace as appeared from the questionnaire studies. 
Nevertheless, a few answers had expressed concerns which should not be overlooked, and 
these concerns were also raised by many staff during the inteiwiews. As noted earlier, these 
findings suggested that attention should be directed towards identifying in more depth the 
unfavourable views being held by the HCS, using rigorous in-depth methods. As in the 
neighbouring countiies, specific training programmes are essential to improve the knowledge 
of HCS and MWHs about the handling, processing, disposal and control of MW.
Because the percentage responses of the HCS from the five hospitals had generally been 
low, as was discussed when comparing this topic with the MWHs, in further surveys the use 
of hospitals with longer-established managements might improve substantially the completion 
rates. Even more improvements would be likely if the questionnaires were distiibuted 
following a period of personal visibility of the researcher and after discussions (as had 
happened with the MWHs). Also, the use of shorter questionnaires and those given by hard­
copy might improve the completion rates. It may have been that the questioimaire having been 
administered electronically rather than by hard copy was a disincentive, despite its ease of 
distribution and cheapness.
For many of the questions, inevitably, the answers raised ftuther questions which ideally
need to be answered tlnough more detailed studies. For instance, the relatively comparable
numbers in the demogiaphic categories of answers between present and previous jobs might
indicate a stability in the workforce. However, this interpretation was only conjectural.
Examining docmnents indicating when the staff joined and left their employments at the
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hospital, while time-consuming, would provide the detailed infoiination necessary for 
improving understanding.
The apparently intermittent use of PPE did not appear at first sight wholly satisfactory. 
However, an obseiwational study, perhaps using CCTV records from equipments already on 
site as mentioned eailier, would help to detennine if this apparent failure in full usage might 
have been justified. It might also indicate that the nature of the duties tlnoughout the day and 
week did not actually necessitate the continual use of the PPE.
Similarly, an understanding of the degree of appropriateness and the locations of the 
various containers could be ascertained further through a discrete obseiwational exercise. As 
noted when comparing the figuies with those of the MWHs, the difference between the 
categories had an obvious reason in the difference in locational mobilities of the staff: the high 
percentages of the approval by the HCS gave a good endorsement of the related procedures.
The far lower degree of unanimity of the approval from HCS for the NSI procedures, 
however, might justify a further study into how to increase that approval. A similar exercise 
might be justifiable for their ratings of the hospitals' cultures of health and safety, hi a related 
context, the difficulty of disposing of shaips and needles and the experiences of injmies 
would merit a further and more detailed study.
The high frequency of NSI compared to other types causing shaip injmies was a finding 
noted in other research publications. The approval ratings for the other issues on health and 
safety fell disquietingly short of the optimal 100%. This outcome might merit further study to 
assess the validity of that result and, if necessary, to try to improve it.
This study did not comprise the private hospital sector in Abu-Dhabi. It constitutes a large 
proportion of the hospital sector and its role is set to increase following the intioduction of the
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new healthcare insurance system. Hence, a more comprehensive study is needed to evaluate 
the MWM in these hospitals along with the goveiinnent hospitals. A quantification analysis 
using objective methods, rather than only the opinions of the HCS and MWHs, is needed to 
assess the quantity, quality and management of MW and the health and safety management 
system in operation.
An area overlooked in this study was the impact of MWM on Public Health. Many studies 
have shown that, along with HCS and MWHs, the general public is also exposed to the risk of 
hazardous MW. Hence, it is essential to quantify the potential risk to the general population in 
the UAE and the attendant risk factors in order to elucidate effective measures for prevention 
and control. Most respondents revealed the need for vaccination programmes to be 
standardized and systematically applied to all staff, regardless of their start date in the 
hospital.
Some hospitals are more organized or more proactive than others in some areas; therefore 
the different versions of the figure describe a general tendency for the five hospitals. The 
figure was originally designed to be a working tool to understand better the UAE’s cunent 
situation. However, building the progiession of this section in this way, and using it as a 
reference to go back to, naturally led to proposing this concept as a framework model to be 
used to enliance consistency and coherence, both at the policy level and at the practical level. 
It could be recommended for hospitals, to use it in a similar way: assessing their cunent 
situation, surveying all the existing policies, practices and regulations to be taken into 
account, fitting them into the fr amework, identifying weaknesses or areas of non-compliance, 
then developing each part or link individually, but always within and in relation to the whole.
The overall aim would be for the practical versions of this fr amework to be submitted to a
process of ongoing assessment in order to become sustainable and self-regulatoiy. The figures
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would therefore change from being a conceptual tool to a veiy practical and necessarily 
flexible framework model. The figure could be used to identify where progress is needed and 
progress could be monitored as the figure giadually evolves. As it starts with the cunent 
situation of the facility using it, it becomes completely adapted to the needs of that facility. 
Dependmg on the situation and the ensuing use made out of it, it could be a reference tool for 
use when ever assessing a situation, or a model to follow, provided it was suitable to the 
particular context.
For achieving a systematized approach throughout the area, standardization was 
demonstrably the most urgent issue, whether considering policies, regulations or practices. In 
order to promote and share good practice, regulations should be homogenized into one set of 
regulations thr oughout the Federation.
The relevant authority might well inspect the facilities regularly in order to enforce 
compliance with relevant statutory provisions in the hospitals of the region, thereby 
encouraging the long-term sustainability and efficiency of the system. However, when dealing 
with this issue, it might be worth recalling that, in the case of the UK, London hospitals did 
not manage to segregate their waste at the same pace and that gradual enforcement of 
regulations was recommended.
Processes and procedmes were also elements which deserwe standardization, whether 
regarding the incident-reporting systems or the more technical sides of the MWM itself. 
Segregation in particular should be analysed closely to increase the differentiation between 
types of MW, and to ensure thefr labelling, transportation and disposal were consistent with 
the need to safeguard environmental issues.
Segregation entails rigorous procedural guidance for the information to be disseminated 
tlnough a variety of appropriate channels in the direction of all staff and not only to those
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directly handling MW as part of their daily duties, while also paying specific attention to MW 
requiring special management. Consistent and detailed segregation procedures enforced 
tlir'oughout all hospitals of the area would improve the colour-coding and labelling practices 
being implemented in each hospital. However, standardizing could either follow curi'ent 
practices in the UAE as described and implement a segregation process aligned on the most 
evolved practices (5 types of waste), or consider the curi'ent UK trend, which now 
differentiates clearly and simply between hazardous and non-hazardous waste.
Most of these conclusions and recommendations were in frill agreement with those in 
studies elsewhere. This study has therefore shown that the Emirate of Abu-Dhabi is 
undergoing experiences in its healthcare development similar to those found in other 
countries, both developed and rapidly developing. Indeed, developing countries need to 
address MWM issues in a particularly rigorous way, as their rapid industrialization and 
economic development have led to a greater increase in the rate of the generation of waste. 
However, adequate hospital waste management still is a significant concern for developed 
countries such as the UK.
Within a work culture aiming at continually improving the prevention and minimizing of 
risks and hazards and increasing health and safety awareness in the HCFs in a sustainable 
mamier, the core principles to follow would be:
Always to devise policies and practices with the staffs development and well-being in mind, 
providing the right level of tr aining and making sure ongoing development was taking place.
• At the same time ensiuing that choices would be as enviromnentally-friendly as possible,
• Integrating all this into a cornmimication culture.
#
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APPENDICES
Appendix 1; Management of Chemical and Radioactive Waste
Chemical waste: non-hazardous chemical waste should be collected and labelled. If in 
small amoimts it should be disposed of in the general sewage system. If in large quantities it 
must be put in a plastic bag clearly labelled to be recycled. On the other hand, hazardous 
chemical waste must not be disposed of in the sewage system, but must be collected and 
labelled as hazardous and either recycled or disposed of in landfill (Rutala, 1987).
Pharmaceutical waste: all unwanted phannaceutical compounds should be returned to 
the phaimacy which will ensure the connect method for disposal, i.e. incineration; but 
recycling is prohibited.
Radioactive waste is classified according to its radioactivity into high level 
radioactive waste and low level radioactive waste. The radioactive material used in healthcare 
establishments results in low level radioactive waste (WHO 1, 1983). The fomis of 
radioactivity are further classified into:
• solid waste: such as vials, syiinges, and clothing used in the nuclear medicine imaging 
laboratory;
• liquid waste: radioactive waste in liquid form can come fiom chemical or biological 
research, from body organ imaging or fiom a patient’s urine if radio immunoassay 
had been perfoiined;
2 7 9
• gaseous waste: reseai'ch and radio immune assay activities may generate small
quantities of radioactive gas (WHO 2, 1983).
Disposal method: although many healthcare establishments still use a governmental 
radioactive waste disposal seiwice, this is rarely necessary. With proper handling, all the 
generated radioactive waste can be disposed of through the normal waste chaimels. There are 
two main approaches to radioactive waste disposal: concentration and storage; or dilution and 
dispersal.
Concentiation and storage are used principally for solid wastes; the waste is 
compacted and retained at a permanent storage or buiial site. This method is unsuitable for 
the healthcare establisliment.
Dilution and dispersal are usually applied to liquid and gaseous wastes. The waste can 
be diluted through dispersal in the sewage system. Gaseous waste can likewise be diluted 
tlu’ough dispersal in the atmosphere in a nonnally miinliabited area; incineration is a special 
application of both of those general methods (WHO, 1983).
For solid waste disposal, by far the most widely used method is storage pending decay 
followed by disposal in the ordinary waste system; it must be stored in appropriate containers 
and under secure conditions pending decay. Since the half-life of nearly all nuclear medicine 
material is in the range of hour s or days, storage for a period of one or two months can be 
followed by disposal in the ordinary waste system with appropriate monitoring (Rutala, 
1987).
2 8 0
Appendix 2; Other pathogens
Infections with other pathogens have been transmitted by NSIs:
Cryptococcosis: a laboratory worker developed cryptococcosis but not HIV after a 
needlestick accident while withdrawing blood from a patient with blood diseases 
(Glaser and Gordon, 1985).
• Ebola Vims: A scientist working with an agent of viral hemoniragic fever in a 
laboratory pricked himself and developed the disease (Edmond et al, 1976).
#
#
#
Tuberculosis (TB): a 48-year-old nurse developed a superficial laceration of her left 
forearm along with fever from a patient with both HIV and TB; the laceration was 
diagnosed as primary cutaneous TB; the nurse did not seroconvert for HIV (Kramer et 
al, 1993).
Malaria: infections with Plasmodium falciparum dining the withdrawal of blood fiom 
malarial patients were reported (Canon et al 1972; Bending & Mamice, 1980).
Mycoplasmosis: an infection with Mvcoplasrna caviae was reported by Hill, (1971) 
who accidently inoculated his own thumb with a culture.
Rocky Mountain Spotted Fever: a laboratory worker who accidentally pricked his 
finger with a needle contaminated with yolk sac culture of Rickettsia developed the 
disease (Johnson & Kandull, 1967). A possible infection was reported (Sexton et al, 
1975).
Staphvlococcus aureus: a hospital housekeeping employee developed bacteraernia and 
endocarditis after NSI (Jackobson et al, 1983).
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Appendix 4: Information sheet for participants 
Dear participants
You have being asked to participate in a research study. The purpose of the study is to assess the 
way MW is managed in your hospital and sharp injuries. You qualify for this study because you 
are a healthcare worker who is at potential risk of hazards tlu ough your" daily activities at work if 
MW produce in your facility is not managed appropriately.
Description of the research
The research aimed to study how MW is managed in your' hospital in order to minimise the risk 
and hazards. This study would identify any unsafe practices, as well as make recommendations 
to all professions involved so as to achieve an optimum safety procedure in the future. The main 
aspect in completing this study is to review documents of MW policies, observe and interview 
you as a healthcare worker to ascertain your knowledge of the safe disposal of healthcare waste; 
and how compliant you are with the international standards, and to highlight arry areas where 
there is potential to improve upon the methods you employ in MWM in order to minimise risk 
and hazard.
Cost/Reimbursement
There will be no cost/reimbursement for your participation.
Potential risks
Participation in this study will not expose you to any risk than what you are currently exposed in 
your day to day activities at work.
Potential benefits
The direct benefits to you from participation in this study are knowledge about your own health 
and safety in the disposal of MW. hi addition yoin participation will help you rmderstand better 
the system of MW and the process of safe disposal of MW whereby you can protect yourself, 
colleagues, your patients and the general public.
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Alternative to participations
The alternative is your decision not to participate.
Confidentiality
Your identity as a participant in this research study or the identity of youi' hospital will be kept 
confidential in any publication of the results of this study.
Voluntary participation
Participation in this study is voluntary. If you decide not to participate, this will not affect you 
job or relationship with me and my depaitment. A signed copy of a consent fomi will be given to 
you.
Termination of participation
You can discontinue participation in the study at anytime. Such withdiawal will not affect your 
job or relationship with me and my depaitment.
Contact persons
If you have any questions, at any time about this study, please contact myself or my supervisor. 
Any complaint or concerns about any aspects of the way you have been dealt with during the 
course of the study will be addressed; please contact principal investigator.
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Appendix 5: Cover letter to participants
Dear Participant,
I am a PliD student, studying at tlie University o f  Surrey (England) under the supervision o f  Prof. Peter Buclde and 
Dr. Jen Edgar, I am conducting this research on the disposal o f  M W  in hospitals in Abu-Dhabi, and the study is 
towards my post graduate medical studies.
The title of the research is: Medical waste sharp injuries: research methodolosv and hospital 
waste disposal practices in the rapidly developins desert emirate o f Abu-Dhabi
The pmposes o f the study are:
•  To assess the process and fimctioning o f occupational health and medical waste management applied at
major hospitals in Emirate o f Abu-Dhabi in the United Arab Emirates (UAE),
•  A n investigation into the process o f  M W  disposal in Abu-Dhabi: considering risk assessment outcome for
healthcare staff and M edical waste handlers in  disposal o f  needlestick
•  To identify and analyse the hazards and risks pertaining to the disposal o f MW  in major hospitals in the 
Emirate o f  Abu-Dhabi in tlie United Ai ab Emirates
I would therefore like to find out about youi' experiences o f  M W M  and process. This will involve a discussion which 
will be between 30 to 45 minutes, where I will be  intioducing myself. In addition photographs o f equipment and 
processing o f Medical Waste will be taken, with your permission, during the observational period. Please feel fiee 
to ask me any questions prior to and after the discussion session.
I have approached the SEHA and have been granted perm ission (copy to be handed over on request) requesting the 
hospital and its employee’s participation.
The confidentiality o f  youi" responses will be respected. Your identity, department and hospital name will remain 
anonymous. In addition you have the right to withdraw fiom  the study at anytime and this w ill not affect your job  or 
yoiu‘ relationship w ith me. The study is being ftinded by  the above Health Autliority o f Abu-Dhabi. This research 
project will be reviewed by the Research Ethical Committee o f  the University o f  Surrey, and approval will be 
sought.
If  you need any further information regarding the study or have any questions please do not hesitate to contact me. 
Could you please complete and sign the attached consent fonn and give it back to me.
Yours faithfully
NAYAZI HELAL
Email: n.helaI@suiTev.ac.uk
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Appendix 6: Consent form
Dear Nayazi Helal,
I am willing/not willing (please cross out what does not apply) to voluntarily take part in your 
research project on the disposal of healthcare waste.
I have read and understood the infonnation sheet provided. I have been given a full explanation 
by the investigator of the nature, purpose, and likely duration of the study, and of what I will be 
expected to do. I have been given the opportunity to ask questions on all aspects of the study and 
have understood the advice and infonnation given as a result.
I understand that all personal data relating to volunteers is held and processed in the strictest 
confidence, and in accordance with the Data Protection Act (1998). I agree that I will not seek to 
restrict the use of the results of the study on the understanding that my anonymity is preserved.
I understand that I am free to withdiaw horn the study at any time without needing to justify my 
decision and without prejudice.
I confimi that I have read and understood the above and fi'eely consent to participating in this 
study. I have been given adequate time to consider my participation and agree to comply with 
the instmctions of the study.
Name of participant [BLOCK CAPITALS] .....
Signed .....
Date .....
 me of researcher:  AYAZI HELAL
Signed................................................................................................ .....
Date
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Appendix 7: Summary of Risk Assessment
Risk Safety hierarchy Action
Sharps 1.Remove the risk
2.Substitute with a lower risk
3.Minimise the hazard
4.Use ofPPE
Correct segregation of waste:
Training and awareness
Researcher is fully aware of the risk pose by clinical 
waste and is trained.
Participants will not be exposed to any greater risk than 
they are cun ently exposed. However, if  unsafe 
practice is noted researcher will ensure that adequate 
safety measure and universal precaution is adopted.
•  Accident and incident
Researcher is update with all relevant immunisation 
(i.e. Hepatitis B and Tetanus) in accordance with the 
UK innnunisation schedule and any additional doses of 
vaccines that may he required in accordance with the 
UAE.
Any incident will be reported to ensure that potential 
consequences are minimised (e.g. after needlestick 
injuiy ensure prophylaxis is considered).
•  Adequate and effective personal protective 
equipm ent (PPE)
During the waste audit investigator will wear industrial 
boots, heavy duty gloves, trousers to protect legs, long- 
sleeved shirt, eye protectors (i.e. safety goggles if 
need), industrial aprons and face masks (if necessary). 
If  waste collectors do not have appropriate PPE, 
researcher will make sure it is provided and make note 
of it in the recommendations
After the observation the researcher will wash his 
hands with warm water and soap
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Appendix 8: Protocol Submission Proforma: Insurance
The University holds two types of insurance to cover claims arising from its involvement in clinical trials; liability and no-fault. 
The liability policies cover the University against liability claims (ie where tlie University is at fault). The no-fault policy is 
intended to provide compensation to subjects, regai'dless of liability, in tlie event of their suffering a significant and enduring 
injury (including illness or disease) which, on tlie balance of probabilities, is directly attributable to their involvement in the trial. 
The University’s insurers expect drag trials to be conducted in accordance with tlie Association of British Phannaceutical 
Industry Guidelines. This means tliat where tlie trial is sponsored by a phannaceutical company, that company should issue the 
standard ABPI form of indemnity and offer no-fault compensation.
Please note that tlie University’s policies do not cover medical and dental practitioners while working in a professional capacity. 
It is the responsibility of the individual concerned to obtain insurance in their own name through an appropriate medical defence 
organisation.
The insurers require the following infonnation for each trial :
Trial Number N/A
Department Public Healtli, Post Graduate Medical School, University of Surrey
Location of Trial Five major hospitals in Emirate of Abu-Dhabi in the United Arab Emirates
Nature of Trial * Questionnaire/interview/observation only
Expected Start Date 01/07/09
Expected End Date 01/10/09
Principal Investigator Nayazi Helal
Externally Funded? No
Name of Sponsor 
ABPI Indemnity/Other Indemnity? No
Medical Licence? No
Projected/Cumulative Number of Subjects 25 participants
Any pregnant research subjects?

Any research subjects under 5 years of age? 
Any genetic engineering?

o
Any own products? o
Related to conception or contraception No
Brief description of trial in lay terms: N/A
* Assign to one of tlie following categories:- 
P: Phannaceutical 
NP: Non-phannaceutical 
Q: Questionnaire/interview/observation only
PS: Phannaceutical, externally funded 
NPS: Non-phannaceutical, externally funded
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Appendix 9: First Approval from Abu-Dhabi Health Services (SEHA) for the Pilot Study
Alïn 1 v«t;i’t. Co '  ^jj;
D a te ; S e p te m b e r  24“' 2008
R e f  N o .:  S E M A /C S D /0 8 /S 1 8
Medical Directors, Abo Dbabi Hospitals
Miedical directors — Private Sector- Abo Dbabi Hospitals 
Erivirorirncrit Aotbority — Abo Dbabi 
UAJE University, A1 Ain
Assistant Undersecretary, !Ministry of Healtb, Abo Dbabi 
Sobject: PbD for Dr. bJayazi Abood Helal
D e a r  y\ll.
R eferr in g  to  th e  a b o v e  m e n tio n e d  su b ject, I w o u ld  like to  in form  y o u  that D r. 
N ayaxi is sp o n so r e d  by A b u  D h a b i H ea lth  S erv ices  C om p an y  (SI tI I A) lo r  P h D  in 
O cc u p a tio n a l H ea lth  &  Safety  fro m  Surrey U n iversity , UK..
H e  is startin g  n o w  to c o lle c t  in fo r m a tio n  regard ing  his" research  for  P h D  in 
O cc u p a tio n a l P lealth , S a fe t \ \  M ed ica l W a stes  and  Sharp Injuries.
I ap p recia te  you r  support: and c o o p e r a tio n  to  D r . N ayaxi in p ro v id in g  h im  w ith  all 
in fo rm a tio n  n e ed ed  for  his P h D  research .
T h a n k  yo u  for  y o u r  co o p e ra tio n .
Sincerely,
I b r a b i m  A b d t t l  l a t i f  A 1  I V t o s a
D i r e c t o r ,  C o r p o r a t e  S t i p p o r t  S e r v i c e s  D i v i s i o n  
i a l n ' i o s a @ . s e b a . a e
SE H A  CUZuJCl. . v,i. ijL.oÜBiiJ.'..>11. t.Hititif S.ifviC '"1 (•> v'U
, 1 1' fi3t 1 uin i >9/1 ? «3.V 7t'iOO «. .1 09090 L_, , ,PO Itoy U>nt)90 Atai Uh.ilii, UAt Tel , 971 P A3? rfSOCt I nx .9/-' 3 (631 1109WWW. sehet .ae
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Appendix 10: Interviews Questionnaire for Pilot Field Visit for the five Hospitals in Abu- 
Dhabi
A. Medical waste management:
1. Are there any existing guidelines, regulations, legislations, policies and laws for medical 
waste management?
2. Wliat are the internal policies of medical waste disposal?
3. Are tliere any segregation procedures for generated medical waste?
4. Wliat are the procedures for handling, collection, transportation, treatment and disposal of 
generated medical waste?
B. Occupational healtli and infectious control:
1. What are the occupational health and safety policies for immunization of workers, 
dealing with medical waste?
2. Are there any occupational health and safety training programmes for healthcare staff?
3. Do you document all cases of ‘sharps’ injuries, in particular needlestick injuries of 
healthcare workers
4. Do you document all cases of infection or poisoning resulting from exposure to handling 
of medical waste?
C. Nurses and Workers:
1. Do you have any knowledge of the hazards of medical waste?
2. Do you do segi egation of medical waste in your word?
3. Did you attend any tiaining progiamme in health and safety?
4. Have you been given any ti'aining programme of handling and collection of medical 
waste?
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Appendix 11: Observational Checklist Note from Pilot Field Visit for 1 Hospital
Subject Matter Data
Wliere waste is generated Wards, Theaties, A & E and Labs
Segregation of waste Yes all hospital ai'eas
What kind of containers used? 4 wheels & 2 wheels and covered 
with lids
Colour coding and labelling of MW Yes but vaiying from other sites
Shaip containers Yes
Timetable of the frequency of collection Only in tliree hospitals
Collection route and waste ti ansport Yes but disorganised
Aie container are removed and replaced immediately 
when they are no more than three quarters full
In first visit yes, but the second 
visit it wasn’t
Aie infectious/hazardous and non-risk waste collected 
on separate wheelie bins
Only in two hospitals but the other 
hospitals they didn’t
Is there a dedicated and lockable place to store 
hazardous/infectious waste
Yes but all in one store except one 
hospital have more than one room 
in the main store and the MW is 
separated.
Sharp waste (incineration, open fire, open dump) Yes- incinerator
Infectious (incineration, open fire, open dump) Yes- incinerator
Organic wastes (incineration, open fire, open dump) Yes- incinerator
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Appendix 12: Some Pictures from the Pilot Field Visit
OWIOIÏ»
Î  ■*
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Appendix 13: Pilot Questionnaire for HCS and MWHs in 1 Hospital of Abu-Dhabi.
Please complete the following information for your gender, age, title of work and circle other questions 
where appropriate. Your answers will be completely confidential. Please return this form as soon as 
possible.
1- Personal information
Sex:
Age:
Under 20 
20- 30 
31-40 
41-50 
51-60
2- W hat is your job title?
3- Please briefly describe your duties.
4- How long have you been employed in this post?
<6 months 6-12 months 1 -2  years 2 -5  years >5 years
5- Is your rota based on rotas of :
Weekly Fortnightly
3 06
6 - W h a t  w o r k  s h ift  hours  do you  w o rk ?
1- Day
2- Night
3- Both
4- Other
7- Does your usual round for collecting waste consist of using
1- Wheelie Bins
2- Plastic Sacks
3- Both
This next section asks about your health:
8- Have you had any kind of health problem in the past?
1-Yes
2- o
• If ves. please give details
How do you rate the disposal of MW in the hospital to be?
1- Worse
2- Not good
3- Satisfactoiy
4- Good
5- Very good
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9 -  H o w  do yo u  ra te  th e  h a n d lin g  a n d  c o llec tin g  o f  M W  w ith in  y o u r  w o r k in g  section  to  be?
1- Veiy easy
2- Easy
3- Moderate
4- Difficult
5- Veiy difficult
10- How do you rate your performance carrying out these tasks?
1. Very Satisfactoiy
2. Satisfactory
3. Average
4. Difficult
5. Very difficult
11- W hat kinds of problems do you experience during handling and collecting the MW (if any)?
1. Indifference
2. Discomfort
3. Lack of concentration
4. Sti'ess
5. Exti'emely difficult and stressful
12- Have you reported any complaints which related to the MW conditions?
1. Yes
2. No
13- In your work how often do you have to talk with your fellow workers?
1. Never
2. Sometimes
3. Only occasionally
4. Often
5. Very often
14- Can you specify the sources producing the highest quantity of medial waste by naming the 
section?
308
15- Do you find torn bags more often during the fortnightly collection round compared to 
weekly round?
Yes No
16- What type of personal protection Equipments (PPE) do you use?
(Please circle all that apply)
1 - Safety Footwear
2- Gloves
3- Gauntlets
4- Goggles
5- Face Masks
17- When do you wear PPE while handling and collecting MW?
1- At all times
2- When required
3- Sometimes
4- Rarely
5- Never
18- Do you find difficulty while wearing PPE?
1. Yes.
2. No.
If yes, please give details
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1 9 - H a v e  you  eve r experien ce  a n eed le s tic k  in ju r y  w h ils t  on  d u ty?
1. Yes
2. No
I^f yes, please specify how many times?
20- Did you see a doctor after the injury?
Yes No
21- W hat is the process of follow up after the injury in your hospital?
22- I know what my responsibilities for health and safety are
6- Strongly Agi*ee
7- Agree
8- Don’t know
9- Disagree
10- Strongly Disagiee
23- The chances of me having an accident at work are quite high
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1- Sü'ongly Agi-ee
2- Agi-ee
3- Don’t know
4- Disagree
5- Sti’ongly Disagree
24- The organisation takes health and safety seriously
1- Sti'ongly Agree
2- Agiee
3- Don’t know
4- Disagi'ee
5- Strongly Disagree
25- This is a safer place to work than other organisations I have worked for
1- Sti'ongly Agiee
2- Agree
3- Don’t know
4- Disagree
5- Sti'ongly Disagree
2 6 -1 am satisfied with health and safety processes in my organisation
1- Strongly Agree
2- Agree 
Don’t know
3- Disagi'ee
4- Strongly Disagi'ee
2 7 -1 always report health and safety problems or concerns
1- Strongly Agree
2- Agi'ee
3- ot siu'e
4- Disagree
5- Sti'ongly Disagree
2 8 -1 get the right health and safety training for my job
3 11
1- Strongly Agree
2- Agree
3- Don’t know
4- Disagree
5- Strongly Disagree
29- I have few problems following health and safety procedures
1- Strongly Agree
2- Agree
3- ot sme4- Disagi'ee
5- Strongly Disagree
3 0 -1 am given the right tools and equipment to do my job
1- Sti'ongly Agree
2- Agree
3- ot sm e
4- Disagree
5- Strongly Disagree
3 1 -1 am confident that the tools and equipment I use are properly maintained
1- Strongly Agree
2- Agree
3- ot sure
4- Disagree
5- Sti'ongly Disagi'ee
32- My supervisor does not expect me to do a job if I think that it is too risky
1- Sti'ongly Agi'ee
2- Agree
3- ot sure
4- Disagi'ee
5“ Sti'ongly Disagree
3 12
33- There is good communication about health and safety issues that affect me
1- Sti'ongly Agree
2- Agree3- ot sure
4- Disagree
5- Strongly Disagree
34- Achieving our targets and objectives is often more important than health and safety
1- Strongly Agi-ee
2- Agi'ee
3- ot suie
4- Disagi'ee
5- Sti'ongly Disagree
THANK YOU FOR TAKING THE TIME TO COMPLETE THIS
QUESTIONNAIRE
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Appendix 14A: Pilot Results Tables
A 1 : Distribution by Gender
Gender Frequency Percent Valid Percent
Cumulative
Percent
Male 13 43.3 43.3 43.3
Female 17 56.7 56.7 100.0
Total 30 100.0 100.0
A 2: Distribution by age-group
Age groups
Frequency Percent Valid Percent
Cumulative
Percent
18-25 1 3.3 3.3 3.3
26-35 9 30.0 30.0 33.3
36-45 14 46.7 46.7 80.0
46-70 6 20.0 20.0 100.0
Total 30 100.0 100.0
A 3: Job Title
Frequency Percent Valid Percent
Cumulative
Percent
Valid 13 43.3 43.3 43.3
nurses 9 30.0 30.0 73.3
Lab technician 6 20.0 20.0 93.3
MWH 2 6.7 6.7 100.0
Total 30 100.0 100.0
3 1 4
A  4 :  W o r k  e x p e r i e n c e  d u r a t i o n  g r o u p
Duration Frequency Percent
Valid
Percent
Cumulative
Percent
Valid 0<2 years 15 50.0 50.0 50.0
3<5 years 4 13.3 13.3 63.3
5 years and above 11 36.7 36.7 100.0
Total 30 100.0 100.0
A 5: The prevalence of NSIs
NSI
Frequency Percent Valid Percent
Cumulative
Percent
Yes 12 40.0 40.0 40.0
No 18 60.0 60.0 100.0
Total 30 100.0 100.0
A 6: Annual Frequency of NSIs
Numbers of NSI
Frequency Percent
Valid
Percent
Cumulative
Percent
Valid 18 60.0 60.0 60.0
Not answered 3 10.0 10.0 70.0
once 6 20.0 20.0 90.0
twice 1 3.3 3.3 93.3
three 2 6.7 6.7 100.0
Total 30 100.0 100.0
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A  7 :  P r e v a l e n c e  a n d  f r e q u e n c y  f r o m  o t h e r  i n j u r i e s
Other injuries NUMBERS OF TIMES Frequency Percent Valid Percent
Cumulative
Percent
Blades once 5 16.7 16.7 16.7
Broken glass twice 1 3.3 3.3 3.3
See doctor after 
the injury
Yes 11 36.7 37.9 37.9
A 8: Staff know their responsibility for health and safety
Frequency Percent Valid Percent
Cumulative
Percent
Strongly agree 14 46.7 46.7 46.7
Agree 15 50.0 50.0 96.7
Disagree 1 3.3 3.3 100.0
Total 30 100.0 100.0
A 9: Chances of staff having an accident at v/ork
Frequency Percent Valid Percent
Cumulative
Percent
strongly agree 8 26.7 26.7 26.7
Agree 9 30.0 30.0 56.7
Don’t know 3 10.0 10.0 66.7
Disagree 9 30.0 30.0 96.7
Strongly disagree 1 3.3. 3.3. 100.0
Total 30 100.0 100.0
3 16
A 10: Organization takes health and safety seriously
Frequenc
y Percent Valid Percent
Cumulative
Percent
Strongly agree 12 40.0 40.0 40,0
Agree 8 26.7 26.7 66.7
Don’t know 6 20.0 20.0 86.7
Disagree 4 13.3 13.3 100.0
Total 30 100.0 100.0
A l l :  Organization safer than at previous working place
Frequency Percent Valid Percent
Cumulative
Percent
Strongly agree 9 30.0 30.0 30.0
Agree 13 43.3 43.3 73.3
Don't know 2 6.7 6.7 80.0
Disagree 6 20.0 20.0 100.0
Total 30 100.0 100.0
A 12: StaJ[f satisfied with healt 1 and safety processes
Frequency Percent Valid Percent
Cumulative
Percent
strongly agree 8 26.7 26.7 26.7
Agree 15 50.0 50.0 76.7
Don’t know 2 6.7 6.7 83.3
Disagree 5 16.7 16.7 100.0
Total 30 100.0 100.0
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A 13: Staff always report health and safety problem or concerns
Frequency Percent Valid Percent
Cumulative
Percent
Strongly agree 16 53.3 53.3 53.3
Agree 9 30.0 30.0 83.3
Not sure 3 10.0 10.0 93.3
Disagree 2 6.7 6.7 100.0
Total 30 100.0 100.0
A 14: Staff get the right health and safety training for their job
Frequency Percent Valid Percent
Cumulative
Percent
Strongly agree 7 23.3 23.3 23.3
Agree 13 43.3 43.3 66.6
Don’t know 1 3.3 3.3 70.0
Disagree 9 30.0 30.0 100.0
Total 30 100.0 100.0
A 15: Staff have few problems following health and safety 
procedures
Frequenc
V Percent Valid Percent
Cumulative
Percent
Strongly agree 2 6.7 6.7 6.7
Agree 13 43.3 43.3 50.0
Don’t know 5 16.7 16.7 66.7
Disagree 10 33.3 33.3 100.0
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A 15: Staff have few problems following health and safety 
procedures
Frequenc
y Percent Valid Percent
Cumulative
Percent
Strongly agree 2 6.7 6.7 6.7
Agree 13 43.3 43.3 50.0
Don’t know 5 16.7 16.7 66.7
Disagree 10 33.3 33.3 100.0
Total 30 100.0 100.0
A 16: Staff are given the right tools and equipment to do their job
Frequency Percent Valid Percent
Cumulative
Percent
Strongly agree 13 43.3 43.3 43.3
Agree 13 43.3 43.3 86.7
Don’t know 1 3.3 3.3 90.0
Disagree 3 10.0 10.0 100.0
Total 30 100.0 100.0
A 17: Staff confident that tools and equipment they use are 
properly maintained
Frequency Percent Valid Percent
Cumulative
Percent
Strongly agree 12 40.0 40.0 40.0
Agree 12 40.0 40.0 80.0
Don’t know 3 10.0 10.0 90.0
Disagree 3 10.0 10.0 100.0
Total 30 100.0 100.0
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Al 8: Supei-visor does not expect the staff to do a job if it is risky
Frequency Percent Valid Percent
Cumulative
Percent
Strongly agree 14 46.7 46.7 46.7
Agree 13 43.3 43.3 90.0
Don’t know 2 6.7 6.7 96.7
Disagree 1 3.3 3.3 100.0
Total 30 100.0 100.0
A 19: Good communication about health and safety issues that
affect staff
Frequency Percent Valid Percent
Cumulative
Percent
Strongly agree 9 30.0 30.0 30.0
Agree 14 46.7 46.7 76.7
Don’t know 2 6.7 6.7 83.3
Disagree 5 16.7 16.7 100.0
Total 30 100.0 100.0
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Appendix 15: Approval letter from the Ethics Committee of University of Surrey
UNIVERSITY O F^5 SURREY
Ethics Committee
Nayazi Helal 
PGMS
Room 1, U* Floor, L5 
10 October 2011 
Dear Nayazi
Understanding the Hazards and Risk in the Disposal of Medical Waste in the Emirate of 
Abu-Dhabi EC/2009/72/FHMS
On behalf of the Ethics Committee, I am pleased to confirm a favourable ethical opinion for the 
above research on the basis described in the submitted protocol and supporting documentation.
Date of confirmation of ethical opinion: 30 November 2009.
The final list of documents reviewed by the Committee is as follows:
Document Date
Summary of the project 30 Nov 09
Detailed protocol for the project 30 Nov 09
Information sheet or participants 30 Nov 09
Cover letter to participants 30 Nov 09
Consent form 30 Nov 09
Questionnaire/interview schedule 30 Nov 09
Risk assessment 30 Nov 09
Protocol Submission Proforma: Insurance 30 Nov 09
Letter from SEHA Abu Dhabi Health Services Co confirming the official 
language to SEHA facilities is English only.
30 Nov 09
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This opinion is given on the understanding that you will comply with the University's Ethical 
Guidelines for Teaching and Research. If the project includes disti'ibution of a suiwey or 
questionnaire to members of the University community, researchers are asked to include a 
statement advising that the project has been reviewed by the University’s Ethics Committee.
The Committee should be notified of any amendments to the protocol, any adverse reactions 
suffered by research participants, and if the study is tenninated earlier than expected with 
reasons. Please be advised that the Ethics Committee is able to audit research to ensure that 
researchers are abiding by the University requirements and guidelines.
You are asked to note that a further submission to the Ethics Committee will be required in the 
event that the study is not completed within five years of the above date.
Please infoiiii me when the research has been completed.
Yours sincerely 
Susan Douthwaite (Ms)
Administiator, University Ethics Committee 
Registry
cc: Professor S Williamson, Chairman, Ethics Committee
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Appendix 16: Approval from Abu-Dhabi Health Services (SEHA) for the Main Study
CLZLiû
nait.
Rn'N*.
|Miu»n 16" All I
11/46
To Whom It May Concctn 
Subfccu PhD
l î r  Nmymz* ts «fM»nM»rcd by A bu D habi llc a h h  Sîcnnocs O w npany  (SFJIA ) ft>r 
F h O  m  C V ccu^iional I Icalth Ac Safety fnsm  Sunrry UnivmnTy. t  K 
H e is d a rting  ncna to  coOiKt iufonnaikK i and  data frjpuxhiyit hi» Survey and 
rr s ra r rh  h*r P h D  in Dccmpafional llc a h h . Safety. Mcchcal Waatt*» and  S haip  
Infunrs
I ap p trc ia tr  yt»ur Kupp<»n and  co o p c ia tiu n  to  f h .  Nayax* and  his tra m  b t 
pnn n d m g  him  w ith all in fo ttna ibm  needed fur ha» P hD  research
lliank you your o wiprratâ«n
Sincerely,
Sneed H a n u u i A1 D h ah eri 
MnrukKcr, Hunrum  R cttourcea D e p a rtm en t 
îHlhahtTÎf^se%
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Appendix 17: Main Study; Semi-structured interview for manager of healthcare facility
Healthcare facility..................... Date....................... Duration: 45 minutes
Themes
1. Healthcare facility (HCF)
Could you tell me about the type of service you provide here? The number of beds provided etc?
2. Staff
Could you tell me about your MWM here and the type of tr aining and support offered for the 
staff?
3. MW treatment
How is MW treated here and who is responsible for the treatment?
4. MW off-site transport
How is MW transported and controlled?
5. MWM regulations
Is there any existing of management plan and policy, or in preparation documents? (If yes, ask for 
a copy)
6. Policy and budget
How much of the hospital budget is allocated to the MWM?
Interview questionnaires adapted from WHO (2003) Health-care waste management. Rapid assessment tool
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Appendix 18: Main Study; Semi-structured interview for Head of Infection control or
Occupational Health In healthcare facility
Healthcare facility....................  Date.........................Duration: 45 minutes
Themes
1. Healthcare facility (HCF)
Do you have incidence report system? Can you please elaborate about your accident reporting 
process?
2. Staff
Wliat are yoin vaccination processes for your staff against hepatitis B and tetanus in your 
depaitment?
How many cases of needles stick injuries have been reported in last 12 months? 
Wliat measures do you take when this happen?
Interview questionnaires adapted from WHO (2003) Health-care waste management. Rapid assessment tool
325
Appendix 19: Main Study Semi-structured interview for Doctor and Nurse
Healthcare facility......................  Date Duration: 45 minutes
Themes
Please explain about MW processes in your work place.
(Prompt about knowledge of the different categories of MW?)
Have you received any ti aining regarding the management of MW? Wliat did this entail?
Can you please explain how MW is managed in this department? What facilities are provided and 
how are incidents reported?
a)in case of accidental spillage?
b)cases of needle stick injuries?
How many have been reported in the past 12 months and how have they been managed?
Have you been vaccinated against hepatitis B and tetanus? When?
Did you receive this before you started working or after?
Interview questionnaires adapted from WHO (2003) Health-care waste management. Rapid assessment tool
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Appendix 20: Main Study Semi-structured interview for MW Handler
Healthcare facility....................  Date.........................Duration: 45 minutes
Themes
Please explain about MW processes in yoiu* work place.
(Prompt about knowledge of the different categories of MW?
Have you received any ti aining regarding the management of MW? Wliat did this entail?
Can you please explain how MW is managed in this department? What facilities are provided and 
how are incidents reported?
a) in case of accidental spillage?
b) cases of needle stick injuries?
How many have been reported in the past 12 months and how have they been managed?
Have you been vaccinated against hepatitis B and tetanus? When?
Did you receive this before you started working or after?
Interview questionnaires adapted from WHO (2003) Health-care waste management. Rapid assessment tool
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Appendix 21: Main Stud Semi-structured interview for person responsible for MWM in
the health facility
Healthcare facility..................    Date Duration: 45 minutes
Themes
1. S taff
Could you please describe your role and your experiences in MWM.
How are personnel trained in awareness and avoidance of risks in handling MW?
2. Quantity o f M W  generate (in kilogram s or litres) per day
Could you please provide evidence of quantities generated per day in kilograms or litres for the following: 
Domestic waste produced?
Sharps produced?
Infectious (non-sharp) waste produced?
Pathological waste produced?
Pharmaceutical waste produced?
Chemicals (liquid or solid) waste produced?
Radioactive waste produced?
( Evidence in tenus of written records or reports produced and collated)
3. Segregation and handling o f M W
What is the segregation and handling process in your department?
How is staff protected when handling MW?
4. Storage area for M W
Wliat is the storage process of MW?
5. Collection and on-site transport o f M W
Wliat is the collection and on site process from a department or ward?
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Have there been any reported injuries/accidents in the past 12 months? How are these managed?
6. Treatment of MW
Please explain tire treatment and recycling of MW in your organisation for tlie following: 
How is domestic waste treated?
How is sharp treated?
How is infectious waste treated?
How is pathological waste treated?
How is pharmaceutical waste treated?
How is chemical (liquid and solid) waste treated?
(Prompts about the kind of system in use?
The current capacity of the system?
Operation problem with the system, reasons & management?
7. F inal disposal o f M W
Please describe how final disposal of MW is carried out on or off site?
Please describe security measures for this process.
Interview questionnaires adapted from WHO (2003) Health-care waste management. Rapid assessment tool
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Appendix 22 : Main Study Observation schedule
Themes Data
Segregation of MW
Segregation at source (i.e. ward bedside, operation theatre, analysis 
laboratory or any other room where waste is generated)
W hat kind of containers used?
Colour coding and labelling of MW
Domestic waste (black bag/bin ;no symbol required)
Potentially infectious waste(Yellow bag/bin; biohazard symbol)
Highly infectious waste (brown or red bag/bin; biohazard symbol)
Sharp containers: for used sharp including broken glass (container with 
biohazard symbol)
Collection and transportation of MW
Timetable of the frequency of collection
Collection route and waste transport
Provision of Personal Protective Equipment (i.e. universal precaution for 
medical staff and provision o f heavy duty gloves, industrial boots and apron 
for waste collectors). Are they used?
Containers are appropriately sealed
Container are removed and replaced immediately when they are no more 
than tliree quarters full
Are infectious/1]azardous and non-risk waste collected on separate wheelie 
bins
Are wheelie bins washed regularly
On site storage of HCW
Is there a dedicated and lockable place to store hazardous/infectious waste
How is hazardous/infectious waste store in that place before it is 
treated/disposed of (no more than 24 hours).
Treatm ent and disposal
Sharp waste (incineration, open fire, open dump)
Infectious (incineration, open fire, open dump)
Organic wastes (incineration, open fire, open dump)
Universal precautions
Observation schedule adapted from WHO (2003) Health-care waste management. Rapid assessment tool
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Appendix 23: Main Study Questionnaire lA: The perception of MWHs toward the MWM 
within the hospitals of the Emirate of Abu-Dhabi.
Please complete the following infomiatioii in Capital Letters for your gender, age, title of work 
and circle other questions where appropriate. Your answers will be completely confidential. 
Please return this form as soon as possible.
1- Wliat is your job title?
2- Please briefly; what is your job description?
3- How many years do you in your current job?
4- Give date when you started the cmTent job?
Date Month Year
5- Wliat was your previous j ob?
6- How many years of previous job do you have?
7- In your current job, when did you first time use the following:
Month / Y ear Never used
A. Safety Footwear
B. Gloves
C. Goggles
D. Face Masks
8“ Is your rota based on rotas of :
1- Weekly
2- Foitnightly
3- Monthly
4- Other:
9- Wliat work shift hours do you work?
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1- Day
2- Night
3- Both
4- Other;
10- Does your usual round for collecting waste consist of using:
5- Wheelie Bins
6- Plastic Sacks
7- Both
11" How do you rate the handling and collecting of medical waste within your working 
section to be?
1- Very easy
2- Easy
3- Moderate
4- Difficult
5- Very difficult
12- How do you rate the disposal of medical waste in the hospital to be?
1. Non existent
2. Not good
3. Satisfactory
4. Good
5. Very good
13- Can you specify the sources producing the highest quantity of medical waste by naming 
the section?
14- Have you reported any complaints which relate to the medical waste conditions?
1. Yes
2. No
If yes please give details.
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15- How do you rate youi* performance canying out these tasks? ( eg handling & collecting
medical waste)
1. V ery S atisfactory
2. Satisfactory
3. Average
4. Difficult
5. Very difficult
If yes please give details.
16- Do you find tom bags more often during the fortnightly collection round compared to 
weekly round?
1. Yes
2. No
17- What type of Personal Protection Equipments (PPE) do you use?
1- Safety Footwear
2- Gloves
3- Goggles
4- Face Masks
5- Other:
18- Do you wear PPE while handling and collecting medical waste?
1- At all times
2- When required
3- Sometimes
4- Rarely
5- Never
19- Do you find difficulty while wearing PPE?
1. Yes.
2. No.
If yes, please give details
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T h e  n e x t  s e c t i o n  a s k s  a b o u t  y o u i '  h e a l t h :
20- Do you experience any problem during handling and collecting the medical waste?
1. Yes
2. No
21- Have you had any kind of health problem in the past?
3. Yes
4. No
• If yes, please give details
22- In youi' work how often do you talk with your fellow workers?
1. Never
2. Sometimes
3. Only occasionally
4. Often
5. Very often
23- In the lifetime of your cuixent job how MANY TIMES and when did you FIRST 
EXPERIENCE an Injury from the following:
No. of times D/M/Y
Needle I I I I
Scissor
Blade
Broken glass
3 3 4
24- Have you ever experienced an injuiy in the PAST YEAR while on duty from use or handling 
of the following?
No. of times
Needle
Scissor
Blade
Broken glass
25- Did you see a doctor after the injuiy?
1. Yes
2. No
If the answer yes please answers the next question, otheiwise skip to the question after
26- What is the process of follow up after the injuiy in your hospital?
27- I know what my responsibilities for health and safety are
1- Strongly Agiee
2- Agiee
3- Don’t know
4- Disagiee
5- Strongly Disagiee
28- The chances of me having an accident at work are quite high
1- Sti'ongly Agiee
2- Agree
3- Don’t know
4- Disagiee
5- Strongly Disagiee
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29“ The organisation takes health and safety seriously
1- Sti'ongly Agi'ee
2- Agree
3- Don’t know
4- Disagree
5- Stiongly Disagree
30- This is a safer place to work than other organisations I have worked for
1- Stiongly Agi'ee
2- Agree
3- Don’t know
4- Disagiee
5- Sti'ongly Disagree
31- I am satisfied with health and safety processes in my organisation
1- Strongly Agiee
2- Agi'ee
3- Don’t know
4- Disagree
5- Stiongly Disagiee
32- I always report health and safety problems or concerns
1- Strongly Agi'ee
2- Agree
3- ot sure
4- Disagree
5- Stiongly Disagi'ee
33- I get the right health and safety trainmg for my job
1- Sti ongly Agiee
2- Agree
3- Don’t know
4- Disagree
5- Strongly Disagi ee
34- I am not clear on what safety procedures I have to follow
1- Strongly Agi'ee
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2- Agree
3- Not sure
4- Disagree
5- Strongly Disagiee
35- I am given the right tools and equipment to do my job
1- Stiongly Agi ee
2- Agi'ee
3- 	ot sure
4- Disagree
5- Strongly Disagiee
36- I am confident that the tools and equipment I use are properly maintained
1- Strongly Agi ee
2- Agi'ee
3- 	ot sure
4- Disagree
5- Stiongly Disagi ee
37- My supei'visor does not expect me to do a job if I think that it is too risky
1- Strongly Agi'ee
2- Agree
3- 	ot sure
4- Disagree
5- Strongly Disagree
38- There is good communication regarding health and safety issues that affect me
1- Strongly Agi'ee
2- Agi'ee
3- 	ot sure
4- Disagree
5- Stiongly Disagiee
39- Achieving our taigets and objectives is often more important than health and safety
1- Strongly Agree
2- Agree
3- 	ot siu'e
4- Disagree
5- Sti ongly Disagiee
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4 0 -  P e r s o n a l  i n f o m i a t i o n
a. Gender:
b. Age (in completed years):
c. Nationality
PLEASE USE ENCLOSED ENVELOPE TO RETURN TO NAYAZIHELAL VIA THE 
OCCUPATIONAL HEALTH AND SAFETY DEPARTMENT.
THANK YOU FOR TAKING THE TIME TO COMPLETE THIS QUESTIONNAIR
Appendix 24: Questionnaire IB: The perception of HCS toward the medical waste 
management within the hospitals of the Emirate of Abu-Dhabi.
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Medical Waste and Sharps Injury 1
1. Introduction
Dear snMsdam
I am Dr. Nayazl Hetal working under 3EHA as an Occupational HeaBt Spectalst As part of niy PhD thesis, you have 
been Invked to take part tn a  study looUng at the tiazants and risk of medical waste and sharps mury. Therefbre I would 
■ce to tnd out atxxd your experiences of Medical Waste and Sharps injury. The study involves a  questionnaire which 
should take apptoxlmately 10-15 minutes m complete
This study has been gtren a Ikvourabie op Won by Pie Untverslty of Surrey Ethics Committee and SEHA.
Your partttipaDon m the research will remain anonymous and al answers  given m this quesboraiatre wll be treated as 
conttdenttal. You are not obtged to take part m m s questionnaire, and you are kee to withdraw at any Ume.
Many thanks tor your time
Nayazl Heiai. PhD Post Graduate MeiScal School.
2. General Information
1. What is yoHrjoh title?
1
2. What is your job description?
3. How many years have yoo worked in yoor current job?
4. When did you start the current job?
D O
DfawiVY—, I V I
5. What w as your previous job?
O t t w  ( p t e a a  w m a T r l
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cal Waste and Sharps Injury 1ik ______________6. How many years were yoo io your previoos job?
i  ^
7. In your current joby when did you ose the folowing for the first time:
I— a
8. Do yoo wortta sbift system?
9. What shift rota do you work?
10. What shift hours do you work?
Mbm
otfow  wm
U r C S rV w n g e la Q tM ttn ia M d  ID
3. M edical W aste
The next section asks about medcal waste n  genero
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cal Waste and Sharps Injury 1
1. What system is used in your section for disposal of medwal waste (Le  ^hody timid and 
eontammatedmatenalsl?
I* Wfculi Bka
f QGrlXbam 
r OBw
2. How do you rate the hamdhmg, cotiectiog and disposal of medical waste ia your 
section?
(“ VWygMd 
Qacd
t*
3. How do you rate the disposal of medical waste in the hospital to be?
I** Oo«d
r
>* DbbS tam r
4. Have you reported any complaints which relate to the handling awd collecting of 
medical waste?
Ml
n ptaM pw* d«ti
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cal W aste and Sharps injury 1
s. Can you specify tiie department producing the highest quantity of medical w aste i 
your hospital?
Imi 
L a b
DerI Iodw
4. Sharps Waste
The not section asks abouc Vie use and handing specmcaly of sharps waste
1. How do you rate the use of sharps disposal during work?
* Vbfy Hfcia 
r” □Hlent
r A. Brag* 
t-r
f  WffEaBV
2. Do you experience rHRcrdty of using sharps orneedies?
~ r «  
r  Ml
Natan
3. Do you experierace difficulty of kandinsg sharps or needles?
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s-:»cal W aste and Sharps Injury 1
4. De you experience  difiieulty ef disposal sharps or n ee^ es?
*  V « m
r  u>
5. Could yoo please identify the types of bins used for disposal of sharps ar#d needle 
w aste in your section?
- Staipabra 
V H i l  a n a r t  
Betti
OmI kmner
O th e *  W e ^  m e c n i
5 . P ersonal P rotection  Eqju^ment
The n e u  section asks about the Personal ProtecSon Equipment (PPE)
1. IVhat type of Personal Protection Equipment (PPE) do yon use?
□ s a t  u m  PTC
2. Do yon wear PPE when you of disposal of medical waste?
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3. De yen And Afffientty w fiie wearing PPE?
cal Waste and Sharps Injury 1
rm
^  M l
r* OdbI umPPC 
H ptaMB gW# di
G. S h a rp s  Injury
The next section asks about Storps Wunr
1. What do yen tiiMc are the chances of having a sharp infury?
Wry Mai
2. Have you had sharps irguries hm the past?
No
H lam, pMom# rum (
zJ
3. In the lifetihneefyetn'current job hew MANY TMES did you first experience an hgury 
from the folowttag:
„    A l m h o l M * *  1  M a, « —  o f  B m  » iR » p  d U  |w t g  k # r *
I a
i 
I
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4. In thetifetihvecf yoar euirent job hew MANY TMES and When did yea first experience 
an Injury fiom the lolewingp
Ml BfTViaa
NmOb 11 z a  j w S j r z ^ rse w . II R j j  r 1 r w z j■is da i r - d  r 1II Z d  1 w S j I _ d 1
5. Have you ever experienced an Bijury bi the PAST YEAR while on daty frem usecr  
handling of the folcwing: If y«a PInwi «iMcala Ur Mb ar M RM poM Ml Ika oa af H» itatp
r
I ^
■«— 1^ I
6. Did you see a doctor after the ngury?
r  y »
7. What is the process of fd o w  ap after a sharps bgury aiyour hospital?
zJ
7. Health and Safety
The next section asks about your hernm and salVty
1. How seriously does your organisation take health and safety?
<" Wo teR
r  lrr
MMRala
■" fUh 
«“  W ry  MV>
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2. How do yea rate health and safety in your orgaaisatioa whea compared with other 
organisatioas you have worked for?
I" MMaoita
'* «8h
W fy  Htfl 
OdbI  tam r
Hb w i I  a W iW  tar a rv  taBw oyR  W W tn
3. How satisfied are you with health and safety processes in your organisatioa
- WrrMf 
□Ml tamr
4 .1 knew what my responsibmties for health and safety are
-- YM 
M l
 ^ MXmr*
5 .1 always report health and safety problems erconeeras
6 .1 get the appropriate health and safety trainiaci for my job
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7 .1 am iBieiear as t» what safety procedures ihave to fe le w
* Y#m
<“ No 
n  Nttmn
8 .1 am given the appropriate tools and equipment to  do my job safely
9. The tools and equipment I use to  ensure my safety are maintained up to  tfie leguired 
standards
10. My supervisor does not expect me to  do a job if I think that it is too risky
r Ml
1 1 .1 am given all the iidonnaition I need about health and safety issues that affect my 
woifc
r  rwm. 
r Ml
1 2 .1 perceive that achievhig se t taigets and objectives Hi my daly  tasks is often 
important than health & safety issues
f  Y « m
" Ml
MA»
8. P ersonal inform ation
The last secBon asks at» iit your personal hfomaOon
347
cal W aste and Sharps Injury 1
1. Gender 
r Itota
^ r«naia
2. Age
Si Hatinnality
WWoeOy
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Appendix 25: Questionnaire 2: Hospital and the MW Management
{Questionnaire tool Adapted from WHO (2003) Health-care waste management. Rapid assessment tool)
1. General
a) Name of the hospital
Private I  I Public I  I
b/1) Number of beds.......
b/2)Amiual percentage bed occupancy:.
b/3) Number of admissions per year:...........
c) Estimated total MW ( kg/day or kg/year):
2. Legislation on MWM
a) Governmental guidelines on MWM exist Yes/No 
If the answer no, please indicate what guideline you follow
b) Give a brief outline of the internal guidelines of the establishment on MWM
3. Type of MW generated at your facility
Please tick all that apply to your facility:
349
□Laboratory Wastes:
□Blood or Body Fluids:
□ Sharps:
□Contaminated Animals: 
□Surgical Specimens:
□Isolation Wastes:
□ Pharmaceuticals:
Specimen or microbiologie cultures, stocks of 
infectious agents, live and attenuated vaccines and 
culture mediums
Liquid blood elements, other regulated body fluids, articles 
contaminated with blood or body fluids
Syiinges, needles, blades and contaminated broken glass
Animal carcasses, body parts and bedding materials
Human or animal parts or tissues removed surgically or by 
autopsy
Waste contaminated with excretion, exudates, or secretions 
from humans or animals who are isolated due only to the 
highly communicable diseases listed by the Centres for 
Disease Control, Bio safety Level 4 Precautions
Any dmg, including over-the-counter medication, which 
has no value, (i.e. camiot be dispensed,
If the above lists does not include the types of the MW that your hospital produces, please 
list below:
4. Describe the MW handling procedures:
5. Describe the method for:
a) Segregation:
b) Packaging:
c) Labelling:
350
d )  C o l l e c t i o n :
6. Handling of MW(MW)
Components 
of MW
Segregation 
is practiced 
at source
(Yes/No)
Segregation is practiced at 
source by
Estimated 
amounts of 
components 
of MW
Color 
Coding 
of bags
(Yes/No)
Marking on 
bags/containers
(Yes/No)
Pathological
Infectious
Sharps
Chemical
Radioactive
Phannaceutical
Pressurized
containers
7. Describe the storage area with storage methods utilized, including duration and 
temperature controls, if applicable:
8. Please identify the onsite treatment facility , including type of treatment utilized in 
yuour hospital (i.e. autoclave, incineration, steam sterilization), maximum capacity, 
time and temperature necessary, alternate contingency plan in case of equipment 
failure, etc:
9. Storage and Transportation of MW
3 51
Yes No
a) Is there separate storage for MW on sit?
b) Are storage facilities disinfected periodically?
c) Is there refrigerated storage for pathological waste on 
site?
d) Are there dedicated carts/vehicles for transporting M W  
within the health care establishment (HCE)?
e) Please describe how the different types of M W  are transported for disposal.
10. Pre-treatment Applied for MW
Com ponents o f  
M W
N o Pre­
treatm ent 
applied  
(NAP)* 
(Yes/No)
M icro­
wave
(Yes/No)
Autoclave
(Yes/No)
Gas/
Vapour
(Yes/No)
Irradiation
(Yes/No)
Chem ical 
disinfection  
for iiquid  
M W  
(Yes/No)
Pathological
waste
infections
waste
Sharps
Chemical
waste
Radioactive
waste
Pharmaceutic 
ai waste
Pressurized
containers
11. Treatment of MW
352
Type of M W Incineration
(Yes/No)
Others 
{ please specify)
Pathological waste
Infectious waste
Sharps
Chemical waste
Radioactive waste
Pharmaceutical waste
Pressurized containers
12. Disposal of MW.
Type of medical Open dump Sanitary landfill Special landfill
Waste (Yes/No) (Yes/No) (toxic w aste etc)
Pathological waste
Infectious waste
Sharps
Chemical waste
Radioactive waste
Pharmaceutical waste
Pressurized containers
13. Characteristics of Incinerator, if Available
Location of incinerator
353
Yes No
Incinerator is within the health care establishment
14. Air Pollution Control Equipment in Incinerators
Particulate
(Yes/No)
O ther pollutants ® 
(Yes/No)
Equipment to  remove the following pollutants 
from  gas is installed in the incinerator
If yes, please mention w hat the other pollutants are:
15. Staff and responsibilities
a) How many staff are employed in this unit 
handle MW?
b) Wliat are the responsibilities of these staff?
c) Wlio on your staff is authorized to transport your MW?
16. Training and Awareness
a) Wliat type of training do you provide for the staff?
3 5 4
b) How many times a year, do you carry out ti'aining or awareness raising program for the 
staff engaged in MW management?
c) What type of staff training progi am is offered? Please give a brief description of content of 
couises and duration per year.
17. Describe your MW emergency action plan, including procedures for handling spills, 
exposures, equipment failures, etc:
THANK YOU FOR TAKING THE TIME TO COMPLETE THIS 
QUESTIONNAIRE
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Appendix 27: Publication of an Abstract Accepted by the ICPIC 2011
First International Conference on Prevention & Infection Control (ICPIC 2011) 
Geneva, Switzerland, 29 June- 2 July 2011
Dear Nayazi HELAL,
Thank you for having submitted an abstract to ICPIC2011 to be heid in Geneva, Switzerland, from 29 
June to 2 July 2011.
On behalf of the ICPIC Scientific Programme Committee, we have great pleasure to inform you that the 
following abstract has been accepted as a POSTER presentation:
Submission N°: ICPIC11-2070
Title: FACTORS AFFECTING HEALTH AND SAFETY, PARTICULARLY SHARPS INJURIES, IN 
MEDICAL WASTE HANDLERS IN HOSPITALS IN THE RAPIDLY DEVELOPING DESERT EMIRATE OF 
ABU-DHABI; A QUESTIONNAIRE STUDY
Your abstract has been renumbered and the new programme number is:P215
We look forward to meeting you in Geneva and remain at your entire disposal for any further information 
you may require.
On behalf of the ICPIC 2011 Scientific Programme Committee,
Kind regards.
Your ICPIC 2011 Team
KATHARINA FISCHER
Abstract Coordinator
MCI G e n e v a  O ffice
www.mcl-aroup.com/suisse
MCI, a globally integrated association, communication and event management company 
45 offices in 22 countries
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